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ABSTRACT 
This paper analyses the coal/supply s i tuat ion as i t pertains 
to the a v a i l a b i l i t y f o r coa l/ fue l o i l substitut ion in Kenya. Two 
developments are envisaged as poss ib le prec ip i tants of coa l/ fue l 
o i l subst i tut ion. The f i r s t development i s the changing qua l i ty of 
the bulk of crude o i l on which Kenya depends. The second i s the 
increasing demand f o r superior products which i s expected to evo lve , 
both in absolute and r e l a t i v e terms, as the economy grows. 
The potent ia l f o r these developments to a f f e c t the f u e l o i l 
supply i s high. I f the e f f e c t i s negat ive , the issue of subst i tut ion 
becomes necessar i ly a v i t a l po l i c y consideration. Coal i s , by and 
l a rge , seen as an immediate option. Accordingly at a l l l e v e l s of 
po l i c y considerat ion, the a v a i l a b i l i t y of coal as a subst i tute must 
be conceived, at l e a s t , as probable. 
The paper underscores two basic supply condit ions. The f i r s t 
i s the mineral nature: o f coal commodity. And, the second i s the 
dependence on imported coal which t h e o r e t i c a l l y e n be produced from 
any outside source. I t has been, the r e f o r e , necessary to estab l ish 
the basic mineral supply concepts and approach the Kenyan coal 
a v a i l a b i l i t y from g loba l supply framework. 
With these as the background, the paper analyses the world 
supply s i tuat ion and from th is extrapolates to put the Kenyan supply 
s i tuat ion into re levant perspect ives. In th i s task the f u e l o i l and 
coal consumptions in Kenya are reviewed and analysed in order t o 
i d e n t i f y energy gaps and coal consumption po ten t ia l s . The conclusion 
i s tha t , by and l a r g e , a v a i l a b i l i t y po tent ia l s i s high to a degree 
where Kenya would be capable of d i v e r s i f y i n g the . supply source not 
only to meet her coal requirements but also to ensure a reasonable 
degree of supply secur i ty . 
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INTRODUCTION 
Background 
Although the issue of coa l f u e l o i l subst i tut ion has not 
been a major po l i c y consideration in the past, besides energy 
d i v e r s i f i c a t i o n s t r a t e g i e s , two major developments, one r e l a t ing 
qua l i ty o f crude o i l and another t o demand pattern of crude o i l 
f u e l products, are l i k e l y t o p r ec ip i t a t e subst i tut ion or supplementa-
t ion of f u e l o i l . Relat ing t o qua l i t y i s de te r i o ra t i on of the 
qua l i ty o f crude o i l on which Kenya i s l i k e l y t o depend in the 
fu ture . Relat ing t o demand i s the growth in the demand f o r superior 
crude o i l products which i s expected to evo lve both in absolute and 
r e l a t i v e terms as the Kenyan Economy develops. The basis f o r these 
developments and the i r impl icat ions to the issue of subst i tut ion are 
discussed below. 
Trend in Crude O i l Quality 
In recent years , g l oba l crude o i l qua l i ty has been exhibiting 
trends towards higher grav i ty^ th i s i s an ind icat ion of de ter iora t ion 
in qua l i t y o f crude o i l . I t i s mainly a r esu l t o f r e l a t i v e l y f a s t 
dep le t ion of high qua l i t y cruck o i l . In turn i t i s a resu l t o f the 
past pract i ces and po l i c i e s which placed high p r i o r i t i e s in exploitat ion 
of the high qua l i t y resources subject ing them t o an over a l l e a r l i e r 
dep le t ion. Other r e l a t ed f a c t o r s were economic and str ingent environ-
mental requirements. These were unfavourable to the exp lo i t a t i on of 
low qua l i t y crude o i l . 
The impl icat ion of the above i s that at present lower quality 
crude o i l resources are r e l a t i v e l y abundant. However, the persistent 
growth in demand f o r crude o i l products and improvements in the state-
o f - t h e - a r t - o f - o i l r e f i n e r y technologies which make i t poss ib le to 
increase production of high qua l i t y petroleum product from r e l a t i v e l y 
low qua l i t y crude f i e l d s t o c k and a lso make i t poss ib le to minimize 
environmental impacts from r e f i n i n g a c t i v i t i e s have favoured exploitat ion 
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And curve I I appl ies t o a process at 1050°F. The f igure- shows an 
inverse l inear re la t i onsh ip between g r a v i t y , API , and f u e l o i l y i e l d 
f o r both temperature condit ions. However, i t fur ther demonstrates that 
the y i e l d of f u e l o i l can be s i g n i f i c a n t l y reduced as the temperature 
condit ion changes upwards. 
Put in proper perspect ives , the impl icat ion i s that change in 
qual i ty of crude o i l which Kenya depends on i s l i k e l y t o subject Kenya 
to crude o i l with high y i e l d of f u e l o i l . This in other words implies 
low y i e l d s f o r premium petroleum products. However, in changing the 
temperature condit ions the production o f f u e l o i l can be reduced t o 
improve the y i e l d o f premium pr jducts . The two are however, mutually 
exc lus ive in that to increase throughput o f premium product, production 
of f u e l o i l must go down. 
Kenya Crude Oi l Product Demand and Economic Growth 
On the demand s i d e , the conventional hypothesis on the r e l a -
t ionship between energy demand and development of an economy s t ipu la tes 
a pos i t i v e co r re la t i on between the two. The func t i ona l form of the 
r e la t i onsh ip however, depends on the stage of the economy's development. 
However, the r e l a t i onsh ip i s commonly l inear f o r developing economies. 
Furthermore, the hypothesis s t ipu la tes that in case of petroleum f u e l s 
in developing eccnomies in genera l , the demands f o r premium products, 
such as motor s p i r i t ; av ia t i on s p i r i t ; j e t turbo f u e l ; and d i e s e l , 
tend to grow at f a s t e r ra tes . This i s mainly due t o two major reasons. 
The f i r s t i s the lack of c lose subst i tute f o r these f u e l s . The second 
i s that the sectors which depends on these f u e l s tend grow f a s t e r 
than other sectors in ear ly stages of development. 
The Kenyan s i tuat ion tends to exh ib i t the charac t e r i s t i c s 
s imi lar to those s t ipulated by th is hypothesis. This author has 
demonstrated a strong pos i t i v e l inear r e la t i onsh ip between commercial 
3 
energy consumption and GDP in Kenya . The strength of the re la t i onsh ip 
was demonstrated both by a chart and through a s t a t i s t i c a l analys is . 
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The s t a t i s t i c a l analys is showed an R 0 f about 90 percent and a 
c o e f f i c i e n t of GDP which i s s i gn i f i c an t at 5 percent l e v e l . 
For petroleum f u e l products, Senga et a l a lso showed a positive 
l inear r e l a t i onsh ip between the f u e l consumption and GDP, for nearly 
a l l the premium products, with s i g n i f i c a n t l y high e l a s t i c i t i e s and 
2 
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Summary 
The p o s s i b i l i t y f * r the fa rego ing s i tua t i ons t o make fuel-
o i l adequacy re levant po l i cy concern i s high. Kenya i s l i k e l y to increasingly 
depend on how qua l i t y crude o i l , on the one hand, and i s l i k e l y to 
experience an increasing demand f o r petroleum product f u e l as i t s 
economy grows. To meet the growing demand f o r high equa l i t y petr*luem 
products, the products7 output must be expanded accord ing ly . Achieving 
th i s f»om the low qua l i t y crude o i l in put w i l l happen only at the 
expense o f production o f f u e l o i l . On the other hand energy demand in 
those sectors which use f u e l « i l as t h e i r source of energy i s l i k e l y 
t o grow . > along with economic growth. However, even under a none 
growth scenar io , these sec to rs are l i k e l y t o requ i re a l t e r n a t i v e sources 
of energy due to e f f e c t s on supplv * f f u e l o i l bv increased Dr>oduction 
of premium petroleum products. In event of the above the issue of 
subst i tut ion becomes necessar i l y a v i t a l p o l i c y element. Coal i s by 
and l a r ge seen as the immediate ®ption. Accordingly at a l l l e v e l s of 
po l i c y considerat ion the a v a i l a b i l i t y o f coa l as a subs t i tu te must be 
conceived, at l e a s t , as probable. We sha l l explore condi t ions under-
l y ing coa l a v a i l a b i l i t y f o r the subst i tu t ion in Kenya in t h i s t e x t . 
The paper focusses pr imar i l y on the supply s i tua t i ons as they r e la t e 
to condit ions re levant t o a v a i l a b i l i t y o f coa l upto the Port of Mombasa 
or upto an entry point in the Kenyan borders . In other words we 
explore external supply f a c t o r s having in mind that a l l coa l supply to 
Kenya i s exported- s i tua t i on which i s not expected t o change in the 
near fu ture . 
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Kenya Energy System^ Options and 
Substitution P o s s i b i l i t i e s 
Table 1 shows the Kenyan energy supply and demand structures. 
Supply and demand condit ions as we l l as production and use technolo-
g i es are the fundamental f a c t o r s f o r energy opt ion and i n t e r f u e l 
subst i tut ion p o s s i b i l i t i e s . Supply condit ions and production tech-
nolog ies determine energy a v a i l a b i l i t y by quant i ty , qual i ty and type. 
Demand creates the market and establ ishes the pattern of energy 
consumption, use technolog ies determine both the pattern of use and 
the f l e x i b i l i t y in u t i l i z a t i o n of ava i l ab l e energy types. A l l these 
f a c t o r s must be mutually favourable f o r i n t e r f u e l subst i tut ion to be 
poss ib le in an economy. 
As the tab l e shows, on the supply s ide , the Kenyan economy 
depends on seven sources of energy. Howeverj one source, crude o i l , 
i s not used d i r e c t l y as a source of energy.. I t i s r e f ined into severa l 
products, most of which are used as d i r e c t sources of energy. In 
Kenya, crude o i l i s imported and r e f ined in Mombasa in to several 
products; nine o f which are used as sources of energies f o r d i f f e r e n t 
G 
app l i ca t i ons " . Fuel o i l i s one such crude o i l f u e l product 
o v e r a l l , crude o i l should be seen as a broader energy source. 
Considering the whole Kenyan economy, woodfuel i s the leading 
energy source. I t suppl ies about 80 percent of the domestic energy 
requirements. Crude o i l ranks second, fo l lowed by hyd ro e l e c t r i c i t y , 
coal and geothermal. The extents o f the r o l e s played by wind, so lar 
and other biomass r e l a t ed energies have not so f a r been sys temat ica l l y 
documented. However, r e l a t i v e l y , the i r u t i l i z a t i o n s are s t i l l l im i t ed . 
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The processes which support the Kenyan energy supply system 
are a lso shown in the tab le . Categorized as supply mechanisms, tney are 
part of i d e n t i f i c a t i o n , extract ion and t rans fer processes which are 
undertaken to energy sources f o r d i f f e r e n t uses in the Kenyan 
economy. To a greater degree, these /processes are energy sources 
s p e c i f i c , implying that d i f f e r e n t modes and technolog ies depending on 
energy types are used in order t o a v a i l energies f o r consumption in 
t h i s economy. 
On the demand side the tab l e show end users and annual 
consumption by energy type. Constituting the energy demand structure 
in Kenya are : 1) Industr ia l Sector; 2) Transport Sector, 3) Commercial 
Sector; 4 ) Res ident ia l Sector; 5) Public Sector; 6) and Secondary 
e l e c t r i c sector . Res ident ia l sector i s the l a r ges t consumer of energy. 
I t consumes about 7 m i l l i on tonnes of o i l equivalent ( t o e ) , which i s 
supplied predominantly by woodfuel. The end use energy forms are 
var ied but not necessar i l y energy source s p e c i f i c . They are : heat , 
l i g h t , sound and mechanical power. However, the end use technolog ies , 
s i g n i f i c a n t l y vary; thereby as discussed l a t e r in th i s t e x t , in f luencing 
the p o s s i b i l i t i e s and the extent of i n t e r f u e l subst i tut ion in the economy. 
Duality of the Kenyan Economy and Energy Use 
Dualism of the developing economies sometimes makes i t necessary 
tha t , in order to avoid d i s t o r t i ons and genera l i za t i ons , ma,cro economic 
re la ted analyses be based on a dualism model. The model presumes a 
d i v i s i on of a developing economy into two: modern and t r ad i t i ona l 
(nonmodern) sec tors . 
Of necessi ty the dual charac t e r i s t i c g r e a t l y in f luences the 
patterns of energy use, and actual s i gn i f i cance of energy types and the 
f l e x i b i l i t i e s in energy uses. I t i s a major f a c t o r underlying the 
re la t i onsh ip between demand s i tuat ion and i n t e r f u e l subst i tut ion 
p o s s i b i l i t i e s . 
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The modern sector i s character ized by high p roduc t i v i t y , 
commercialism, modern technolog ies high energy dependence, high 
e f f i c i e n c y of energy use, and dependence on premium energy sources, 
among others. Consequently, use of woodfuel in the Kenyan economy i s 
s t i l l conf ined pr imar i l y t o the t r a d i t i o n a l s ec to r . The modern 
sector i s the major consumer of other types of energy. The consumption 
proport ions f o r these f u e l s i f the modern sector i s considered 
separately changes considerably . Crude o i l now leads as the propor-
t i on of i t s contr ibut ion t o sec to ra l energy requirements increases 
t o 74 percent , the t r a d i t i o n a l sector i s excluded. 
As implied e a r l i e r each f u e l product from crude o i l can be 
considered as an energy source in i t s r i g h t : Thus considering them 
ind i v idua l l y along with other sources of energy modern s e c t o r , 
d i e s e l f u e l ranks f i r s t ; f o l l owed by f u e l o i l and h y d r o e l e c t r i c i t y , 
in that order . The f i r s t contr ibutes , about 21 percent , the second, 
about 20 percent and th i rd about 19 percent. Thus, the two products of 
crude o i l and h y d r o e l e c t r i c i t y contr ibute about 60 percent of the 
Kenyan modern s e c t o r ' s energy requirements. A l so , i f the contr ibut ion 
of the crude o i l i s analysed in terms of the contr ibut ion of i t s products, 
h y d r o e l e c t r i c i t y becomes a th i rd contr ibutor t o the modern s e c t o r ' s 
energy requirements. 
Energy Subst i tut ion P o s s i b i l i t i e s and Coal/Fuel O i l Dichotomy 
in Kenya. 
In theory many-variatifes" o f ' i n t e r fue l subst i tu t ion p o s s i b i l i t i e s -
e x i s t . S im i l a r l y , the extent of the subst i tu t ion i s not r e s t ra inab l e . 
Energy i s required pr imar i l y t o provide end use energy forms: l i g h t , 
sound, heat , and mechanical energ ies . In theory any energy sources i s 
convertable in to these forms. 
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But, as already been indicated e a r l i e r in th i s t e x t , in 
pract ice i n t e r f u e l subst i tut ion p o s s i b i l i t i e s as we l l as the extent 
of such subst i tut ions are technica l l y determined by: 1) energy 
supply s i tuat ion ; 2) energy demand s i tuat ion ; and 3) end use tech-
nolog ies . Thus in the absence of any strong de l i be ra t e energy source 
d i v e r s i f i c a t i o n s t rategy or other po l i cy in tervent ions , these factors 
pr imari ly account f o r energy source d i v e r s i t y which may characterize 
an energy system in an economy. Their impl icat ions and s igni f icances 
d i f f e r with the phase of energy f l ow in system. 
The major impl icat ion of technology, and the end use, i,to 
subst i tut ion p o s s i b i l i t i e s der ives from the f a c t that technology 
makes an end use energy s p e c i f i c . I t r es t ra ins the extent of substitu-
t i on and l im i t s subst i tut ion p o s s i b i l i t i e s even where energy supply 
and demand condit ions may be conducive t o broad i n t e r f u e l substitution 
options. 
I t i s th i s impl icat ion of the end use technology which 
l im i t s our opt ion t o coa l f o r the subst i tut io r " f f u e l o i l in the 
Kenyan modern sector . From energy supply s i tuat ion stand point, 
hyd roe l e c t r i c i t y would appear wel l ahead of coa l . Hydropower, which 
i s the source of th i s energy, has a nat ional base with high potent ia l 
s i t e s sui tab le f o r connections t o the Nat ional Grid System f o r 
transmission and u t i l i z a t i o n in d i f f e r e n t parts in the economy. 
Furthermore micro hydropower s i t e s with high energy potent ia ls f o r 
small l o c a l indus t r ia l a c t i v i t i e s do ex i s t in Kenya. Other qual i t i es 
which may pos i t ion hydropower as a superior option in an economy l ike 
p 
that of Kenya have been s u f f i c i e n t l y discussed by th i s author elsewhere 
But, the technologies f o r the processes where f u e l o i l i s 
current ly used as the source of energy would make hydroe l ec t r i c i t y an 
i n e f f i c i e n t energy source. For instance some of the processes are 
supported by aerodynamics., thermodynamics as we l l as physical states 
which can be -.rovided only by a i r and gases involved in and evolved 
from combustion of f u e l o i l . Thus heat t rans f e r would require dynamics 
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of f u e l gases and chemical react ion may require a suspending media 
o f f e r ed by a i r and other gases in the combustion reac tors , as well as, 
a s ta te of equil ibrium created by the presence of such media. On the 
other hand the amount of heat, or the l e v e l of temperature, required 
by end use may not be high enough t o warrant use of hydroe lec t r i c i t y . 
In summary, although supply s i tua t i on , cost re lat ionships 
and the Kenyan national po l i cy may favour use of hyd roe l e c t r i c i t y , 
and not the f o r e i gn based coa l , f o r f u e l o i l subst i tut ion, technolo-
g ies of end uses do not favour th i s type of i n t e r f u e l substitution. 
This leaves us with coa l/ fue l o i l subst i tut ion as the only v i ab l e option. 
Kenya Coal/Fuel Oi l Substitut ion, Po l i cy Implicat ions and Analytical 
Framework. 
In the view of the developments already i d e n t i f i e d as the 
possible prec ip i tants of coa l/ fue l o i l subst i tut ion in the Kenyan 
economy, the subst i tut ion should be, necessar i l y , an important 
energy po l i cy considerat ion. The importance of this subst i tut ion as 
an energy po l i cy issue de r i v es , a lso from i t s capab i l i t y as an energy 
conservation and d i v e r s i f i c a t i o n s t ra tegy . 
k However, in subst i tut ion, supply s i tuat ion of the substitute 
becomes a fundamental considerat ion. Par t i cu la r l y at a po l i c y con-
s iderat ion l e v e l , the a v a i l a b i l i t y of the subst i tute must be conceived, 
at l e a s t , as ->probable. This sec t i on , t h e r e f o r e , covers a very significant 
issue regarding the coa l/ fue l o i l subst i tut ion in Kenya. 
Kenya coal supply s i tuat ion i s character ized by two major 
basic conditions the f i r s t i s g rea t l y l inked to i n - s i tu status of mineral 
commodities. The second i s that Kenya having no known coa l deposit , 
depends on the in ternat iona l market as the supply source. Of necessity, 
t h e r e f o r e , a framework of a complete analys is of coal a v a i l a b i l i t y for 
subst i tut ion in Kenya must be based on these basic condit ions. 
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The i i r t . condit ion requires that concepts of resources and 
•j ibtrvus ce w e l l understood. Furthermore, the status of resources and 
r e se r ves , the r e l a t i onsh ips between resources and reserves as we l l as 
as the r e l a t i onsh ips between reserve and production be adequately-
es tab l ished. The second condit ion requi res that ( a ) the above tasks 
be ac omplished on a g l oba l basis and ( b ) the in t e rna t i ona l market 
be s u f f i c i e n t l y analysed to i d e n t i f y the f a c t o r s per t inent t o c oa l 
supply s i tua t i on so as to eventua l ly know how these f a c t o r s i n t e rp l ay 
to r e 1 a t e t o the Kenyan coa l a v a i l a b i l i t y condi t ions . Beyond resource/ 
reserve s i tua t i on these f a c t o r s include- production capac i t i e s of 
coa l producing nat ions; t h e i r export c a p a b i l i t i e s ; the in t e rna t i ona l 
f r e i g h t industry behaviour and cha rac t e r i s t i c s ; a l t e r n a t i v e uses of 
-ea l ; and in t e rna t i ona l coa l t rading pat tern and import/export 
pre fe rences . 
ORGANIZATION 
F i r s t , iu audi t ion t o the forego ing t e x t , th i s sect ion 
explores • .he conceptual aspects of resources , reserves and supply and 
present"3 coa l supply system model. The model i d e n t i f i e d l ink ing 
f a c t o r s and examined the types of dynamics which a f f e c t the status o f , 
and the r e l a t i onsh ips between, resources, reserves and coa l supply. 
Second, g . l j ba l status of resources and reserves has been analysed. 
At th5.s s t a g e , the quant i ty of reserves and resources; t h e i r d i s t r i -
bution by country; the reserve/resource r e l a t i onsh ip as w e l l as ^ 
reserve/product ion r e l a t i o n s h i p , by country, in terms of r a t i o s , 
have been demonstrated. Eventual ly t ho i r impl ica t ions to supply 
s i tua t i on are discussed. 
Next , an ana lys i s of the in t e rna t i ona l coa l market i d e n t i f i e d 
Key supply parameters; ( a ) export capac i ty ; ( b ) in t e rna t i ona l f r e i g h t 
industry c h a r a c t e r i s t i c s and behaviour; and ( c ) a l t e r n a t i v e uses of 
coa l ; t rading patterns and import/export pre fe rences . 
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Their impl icat ions are concurrently discussed. This 
section i s fo l lowed by an o v e r a l l summary of supply impl icat ions and 
extrapolat ion of i d e n t i f i e d basis condit ions to in terpre t the 
impl icat ions on po tent ia l coal a v a i l a b i l i t y to the Kenyan market.. The 
Kenyan supply picture i s , fur ther handled by looking at the s i tuat ions 
p r eva i l i ng at the actual coal sources. Although Tanzania i s not one 
of the current suppl iers , i t i s t reated under th is sect ion f o r a 
number of spec ia l reasons which are ar t i cu la ted in the t e x t . 
The f i n a l part reviews the consumption of coal and f u e l o i l 
in Kenya and estimates the po tent ia l and minimum expected requirements 
on the basis o f scenario which el iminates use of f u e l o i l by assuming 
complete subst i tut ion. 
CONCEPTS OF RESOURCES AND RESERVES iLWD COAL SUPPLY MODEL 
As implied e a r l i e r in the t ex t i t i s underscored here that 
any meaningful analysis of a mineral conriodity supply s i tuat ion must 
s tar t by establ ishing the concepts of resources and reserves . These 
two concepts should be understood because they descr ibe fundamental 
components oi mineral commodity supply systems. I t i s fur ther necessary 
to understand the re la t ionships within the supply system of which 
these components are part . Therefore th i s sub-section reviews these 
concepts and presents a conceptual coa l supply model which shows: 
the re lat ionships between resource, r ese rves , and supply as we l l 
as the elements whose dynamics underly the re la t ionsh ips and conversion 
processes. 
Although the terms resources and reserves in r e l a t i on to 
mineral commodity endowments are f requent ly used interchangeably, 
t e chn i ca l l y , they are d i f f e r e n t in meaning. Consequently, the aspects 
of the supply system they describe are not only d i f f e r e n t but a lso 
have d i f f e r e n t impl icat ions t o mineral commodity supply s i tuat ions . 
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Resources are mineral in -s i tu deposits which are to some 
extent known to ex i s t or sometimes can be in f e r red to ex i s t but cannot 
be explo i ted b e n e f i c i a l l y due to inh ib i t i ons by socio-economic, tech-
no log i ca l and i n s t i t u t i o n a l condit ions as we l l as due to the s ta te o f 
knowledge. At l eas t one of these sets of condit ions must change 
favourably in order t o make the resource deposi t subject to b ene f i c i a l 
exp lo i ta t i ons . This r esu l t s in a change in the pos i t i on of the deposit 
as po t en t i a l supply source. The change converts a resource to a r e se r ve . 
Reserves are thus those deposi ts which have been s u f f i c i e n t l y 
i d e n t i f i e d , and are known to the extent that they can be b e n e f i c i a l l y 
exp lo i t ed , usin.^ the ex i s t ing technology and under the preva i l ing 
socio-economic condit ions and within a f e a s i b l e i n s t i t u t i o n a l frame-
work. Reserves can, fu r the r , be div ided into two sub-categor ies. 
The f i r s t consists of the deposit which are known to ex i s t but have 
not been developed because of lack of in f rastructures and f a c i l i t i e s 
necessary f o r the i r exp l o i t a t i on . The second consists of the deposi ts 
v/hich are being exp lo i ted and hence have been developed through 
constructing in f rastructures and f a c i l i t i e s necessary f o r the i r 
exp lo i t a t i on . They are associated with operating mines. For them 
production i s the only major process required f o r conversion to operat ive 
supply sources. 
Figure 2 shows the mineral supply model in tegrat ing resources, 
reserves and supply and those elements whose dynamics can transform a 
deposit from resources t o reserves and to actual supply. The pos i t ions 
of deposits are reversable through reverse dynamics and r e l a t i v e l y slow 
forward dynamics or a stagnation. 
From the foregoing t ex t and the f i g u r e r e f e r r ed t o , the 
hierachies within a mineral supply system can be s e t . The reserves 
associated with operat ing mines are the immediate source of supply. 
The requirements f o r transformation to actual supply are bas i c a l l y 
operat ional in nature. They are ; production; shipment; and trade. 
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The in frastructures and f a c i l i t i e s requires t o support these operations 
are assumed to be ex i s t ing . The next immediate supply sources are 
those reserves which are yet t o be developed through constructing mines, 
in f rastructure and f a c i l i t i e s which .are necessary f o r exp lo i t a t i on . 
The resources occupy the las t pos i t ion . 
STATUS OF COAL RESOURCES AND RESERVES 
I t was observed ea r l i e r that Kenya, having no known coal 
depos i t , depends on the internat iona l sources. On the basis o f 
convential economic theory pertaining to in ternat iona l t rade , any 
country which has coal resources and reserves has a comparative 
advantage over Kenya with respect t o coa l production. In other words, 
any country with coal deposit i s a po ten t i a l exporter o f coa l t o 
Kenya. A l l the world resources and reserves are thus po ten t i a l supply 
bases f o r coal required by Kenya f o r Coal/fuel o i l subst i tut ion. 
There fore , the analysis of the status of g l oba l coa l resources and 
reserves provides a bottom-l ine framework f o r a l o g i c a l in t e rpre ta t i on 
of the Kenyan supply s i tuat ion . 
Tho charac te r i s t i cs of the status of primary concern here 
are: ( 1 ) quantity; (.2) g loba l distribution., and ( 3 ) resource - reserve 
r e la t i onsh ip . These charac ter i s t i cs are presented in Table 2. 
Quantity and Global Distr ibut ion 
Table 2 shows that the world resources stand at about 
c 
10.75X10 mi l l i on tons of coal equivalent (mtce) . The reserves are about 
0.7 X 10^ mtce. The tab le fur ther shows the d i s t r i bu t i on of the 
world resources. At the continental l e v e l the deposits are f a i r l y 
widespread as each .continent has a substantial proport ion. However, 
on country bas is , coa l resources are more or l ess concentrated in the 
Soviet Union and the United States. Soviet Union has about 24 percent. 
In other words, about JO per cent of the world coa l resources i s 
located in only two countr ies . Although t h i s proportion suggests a 
- 17 -
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considerably high concentration in ownership and contro l of world 
coal resources, the remaining proport ion i s considerably wide 
spead. I t i s shared by a large number of countr ies . P r ec i s e l y , 
resources outside the USSR and USA are shared by more than ten 
countries with the People 's Republic of China, Poland, Austra l ia , 
Canada and the United Kingdom, each having s i zeab le share. Thus, in 
general even on the basis of d i s t r ibu t i on by country the world coal 
resources are considerably widely d i s t r ibuted . 
For r ese rves , the deposits are widely d is t r ibuted both on 
cont inental basis and by country. By country d i s t r i bu t i on , 
the United States leads by having 17 per cent. I t i s fo l lowed by the 
People 's Republic of China which owns 15 per cent. The remaining 
countries own s i g n i f i c a n t proport ions, ranging from 1 to 9 per cent . 
Thus o v e r a l l , the reserves are more widely d is t r ibuted than resources. 
Impl icat ions of Global Distr ibut ion t o Supply 
Dis t r ibut ion of th i s type has two majw-r impl icat ions to 
world coal supply s i tuat ion . The f i r s t i s that i t ensures reg iona l 
a v a i l a b i l i t y of coal and also f a c i l i t a t e s r eg iona l s e l f - s u f f i c i e n c y . 
Coal i s l i k e l y t o be ava i lab le on reg iona l basis thus reducing 
chances of world wide reg iona l imbalances. The second impl icat ion 
partains to the e f f e c t on the in t e r - r eg i ona l or internat iona l trades 
in s i tuat ions where such trades are necessi tated by e i ther reg iona l 
imbalances or export/import pre ferences. The r e l a t i v e l y low concen-
t ra t i on of resource/reserve ownership and contro l which are inherent in 
th is kind of d i s t r i bu t i on i s not conducive to monopol ist ic or o l i gopo 
l i s t i c pract i ces which might subject the in ternat iona l coal market to 
c a r t e l . In other words, the d i s t r i bu t i on would subject the world 
market t o a reasonable l e v e l of healthy competit ions thereby enabling 
coal from d i f f e r e n t sources t o reach any given market so long as 
costs and shipment r e la ted f a c t o r s al low. Export market d i v e r s i f i c a t i o n 
s t ra tegy , which i s discussed l a t e r in th i s t e x t , would the re f o re be 
based purely on the motives t o reduce market r i sks other than to 
exerc ise monopoly powers in the in ternat iona l coa l market. 
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Re source/Reserve Relationships 
The re la t ionships between resources and reserves are a lso 
shown in Table 2. These are shown by country and also f o r the world, 
as a whole, as reserve/resource r a t i o s . In essence these r a t i o s are 
comparison bases ind i ca t i v e of r e l a t i v e aboundance of two categor ies 
of coal endowment, those which are exp lo i tab le under the ex i s t ing 
socioeconomic condit ions; the preva i l ing i n s t i tu t i ona l arrangements; 
and the present s tate of knowledge and technolog ica l condit ions and 
those which cannot be explo i ted un t i l , at l e a s t , the s ta te of one of 
the above favourably changes. 
Except f o r the Republic of South A f r i c a , Poland and Botswana, 
the r a t i o s are low. The o ve ra l l r a t i o f o r the world i s aboutO.OS. 
The low r a t i o s which character ize the reserve/resource re la t ionships 
suggest that only a small port ion of the world coal endowment i s 
exp lo i tab l e under the ex i s t ing condit ions. There are, however, some 
s i g n i f i c a n t l y high r a t i o s . They apply to countr ies , where, in comparison 
with most of the indust r ia l i zed wo I d , tlie extents of explorat ion of 
coa l have been l im i t ed . In other words, the nigh r a t i o s tend to 
r e f l e c t l imi ted knowledge on the resource s i tuat ion : a s i tuat ion which 
i s a common charac t e r i s t i c of the states of the knowledge on mineral 
resources in regions where only l imi ted explorat ion a c t i v i t i e s have s 
been undertaken. 
Implications of the Relat ionships t o Supply 
Overa l l the low ra t i o s observed above have favourable 
impl icat ions t o coa l supply s i tua t ion . They suggest good prospects f o r 
coa l a v a i l a b i l i t y , par t i cu la r l y in the long run. Put d i f f e r e n t l y , 
coa l deposits are f a r from being depleted as the bulk of them are 
s t i l l f a l l i n g under supply ba.se category which, with favourable changes, 
can be converted to actual sources of supply. 
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WORLD PRODUCTION OF COAL 
Table 3 shows world production of coa l and a lso the d i s t r i bu -
t ion by country. Distr ibut ion of the world coal production i s s imi lar 
to that o f the world resources. Those countries with b iggest resources 
are also the largest coal producers. The United States tops in coal 
production, producing about 25 per cent of world production. The 
second i s the Soviet Union, producing 23 per cent. The th i rd i s the 
People 's Republic of China, producing about 21 per cent. Although the 
three countries contro l more than 65 per cent of world coal production 
the remaining 35 per cent i s widely spread among several countr ies, 
with even developing countries of A f r i ca producing s i g n i f i c a n t 
proportions. The impl icat ions of g loba l d i s t r ibut i on of coal produc-
t ion i s s imi lar t o those of d i s t r ibut ion of resources and reserves . 
RESERVE/PRODUCTION RELATIONSHIP 
The strength of reserve production re la t ionsh ip as a mineral 
commodity supply pameter de r i ves , f i r s t , from the deplet ing nature of 
mineral endownment and, second, from long lag time which character izes 
the explorat ion and pre-production (or reserve development) phases of 
the mineral industry. With some assumption of l e v e l or rates of 
production, the re la t ionsh ip between production and reserves serves 
as an indicator usable f o r evaluation of mineral supply adequacy. 
In par t icu lar reserve/production r a t i o or i t s r ec ip roca l can be used 
as the ind icator . The r a t i o s f o r coal reserve-production re la t ionships 
are shown by country as we l l as f o r the world in Table <+. In f a c t 
these f i gu res can be interpreted as f a c t o r s by which the reserves are 
greater than the current production. As such, the i r r ec ip roca l s g i ve 
the proportions of the reserves which are being extracted to meet coal 
supply requirements. In e f f e c t these r a t i o s show the re la t ionsh ip 
under s t a t i c or i n i t i a l scenario between the status of reserves and 
the l e v e l s of production. Overal l the impl icat ion of the tab le i s that 
f o r most countries the reserves are severa l times greater than the 
current production. The smallest r a t i o , i s that f o r Soviet Union, 
which i s 112. The la rges t i s f o r Botswana which i s 99,410. However, 
f o r the world the r a t i o i s about 300. 
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Implications of Reserve/Production Relationship t o Supply 
The impl icat ion i s that on the basis of current production 
l e v e l s and amount of coal r ese rves , the reserves are capable of sus-
ta in ing production f o r fo reseeab le fu ture . These r a t i o s can be i n t e r -
preted t o mean the. number of years f o r which such sustenance would 
l a s t . Thus considering the Soviet Union s i tuat ion as the indicator 
of the shortest per iod, the impl icat ion i s that the shortest time 
a national reserve would sustain production is about one hundred years. 
On a g loba l bas is , however, on the average, the current world produc-
t ion would be sustained f o r about three hundred years. 
COAL EXPORT POTENTIAL 
Thos^. countries which do not have adequate domestic coal 
supply t o adequately meet t h e i r requirements must import coal from 
those countries with coal surpluses. Thus, coal surpluses must be 
ava i l ab l e to the world market in s u f f i c i e n t amount to meet the wor ld 's 
imports requirements. One o f the major f ac to rs which determine the 
a v a i l a b i l i t y o f coa l f o r th i s purpose i s export capab i l i t y of the 
producing country. Underlying th i s f a c t o r are the producer's produc-
t ion c apab i l i t y , on the one hand, and domestic supply-demand balances 
on the other. However, the c apab i l i t y , of each country, t o provide the 
surpluses f o r export market i s measured by export po t en t i a l . 
9 
A study has analysed, estimated and pro jected export 
po t en t i a l s , f o r the producing countr ies , upto the year 2000. According 
to the study, the la rges t exporters are l i k e l y to be the United States 
and Aust ra l ia . Each country i s expected ,to be capable of exporting 
above 100 mtce per year . The second largest exporters are l i k e l y to 
be the Republic o f South A f r i ca ; Poland:, and Sov iet Union. Each of 
them i s expected to be capable of exporting more than to 50 mtce. 
The remainder ore expected to be capable of exporting between 20 and 
10 
50 mtce . These pro jec t ions are expected t o meet the world coa l 
import requirements. Thus on the basis of t h i s study coal export 
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capab i l i t y of the products i s expected to meet world import 
requirements. 
INTERNATIONAL FREIGHT INDUSTRY 
The importance of cha rac t e r i s t i c and behaviour of transport 
sector on a commodity supply s i tua t i on cannot be over emphasised. 
The nature of transport sector determines whether a g iven consumer 
can get his supply from a chosen supply source® or producer, the 
nature of in te rna t i ona l f r e i g h t industry i s , t h e r e f o r e , an important 
f a c t o r . The major elements here are : ( a ) mode of shipment; 
( b ) capaci ty a v a i l a b i l i t y ; ( 3 ) f r e i g h t ra t e behaviour. 
SHIPMENT MODE 
On the basis o f mode of shipment, the internat ional freight 
industry can be categor i zed in to two major sec tors . The f i r s t is a 
" spec i a l i z ed s e c t o r " . I t i s dependent on h igh ly spec ia l i z ed f a c i l i t i e s 
and in f ras t ruc tures . The . commodities i t handles are predominantly 
l i q u i d s , the major ones being: l i q u i f i e d natural gas (LNG); liquid 
sulphur; and petroleum f u e l s . A number of charac te r i s t i c s , and 
behaviour of i n t e r es t to in t e rna t i ona l commodity f l o w , are inherent 
in t h i s sec tors . Vessel c ap i t a l and operat ing costs are re la t i ve ly 
hign. Capacity supply i s usual ly based on p r i o r requests . The 
major i ty o f the ex i s t ing f a c i l i t i e s arc usual ly owned, or alternatively 
l eased , by the commodity s e l l e r s . The sector i s t h e r e f o r e , captive 
and consequently l e s s compet i t i ve . These elements render the shipment 
modes, in t h i s s e c t o r , r e l a t i v e l y i n f l e x i b l e in terms of both 
commodities or goods and in te rna t i ona l routes to be served. Because 
of the i n f l e x i b i l i t y and e f f e c t o f economies of s ca l e on transport 
cost to be cost e f f e c t i v e , the markets served must be su f f i c i en t l y 
l a r g e t o enable f u l l capaci ty u t i l i z a t i o n . 
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The second sector handles coal shipment. I t i s con-
s iderab ly d i f f e r e n t from the one discussed above. I t i s "a general 
s ec to r " . I t depends on multipurpose f a c i l i t i e s and in f ras t ruc tures 
handling dry mater ia ls the bulk of which are coa l i ron o r e , g ra ins , 
bauxite and phosphate rocks. The shipment mode here i s f l e x i b l e 
with respect t o both the commodities and the served routes . Even 
small, markets can be served at sustainable costs . Furthermore, t o the 
extent that the c a r r i e r s are mult i -purpose, the cost sharing i s 
f e a s i b l e thereby making unit costs r e l a t i v e l y low on a commodity bas is . 
Consequently, the transport costs a r e , l e s s s ens i t i v e t o market 
s i zes as the f u l l capac i t i e s can be u t i l i z e d on shipment of d i f f e r e n t 
commodities. The major inherent charac t e r i s t i c s and behaviour are. 
healthy compet i t ion, more ready capaci ty a v a i l a b i l i t y ; non-captive 
ownership; and short term leas ing arrangements. 
Capacity A v a i l a b i l i t y 
As stated e a r l i e r coa l shipment i s performed by a sector 
which a lso serves other commodities. The capaci ty a v a i l a b i l i t y in 
l i g h t of multipurpose nature o f th i s sec tor i s the r e f o r e a bas ic 
f a c t o r f o r coal supply s i tua t i on . Adequate capaci ty must be ava i l ab l e 
on a continuing basis to handle increasing volume of commodities. 
In the past the dry bulk capaci ty had adequately supported i n t e r -
national coal t rade . For the fu tu re , the expected s i tua t i on i s 
based on the perspect i ves developed from estimates and p ro j e c t i ons 
of 1 world coal s tudy 1 1 . The est imates considered a number of 
f a c t o r s c ruc i a l t o a v a i l a b i l i t y including: t o t a l increases in demand 
f o r a l l re levant commodit i e s ; the l i v e s o f the v esse l s , and ra tes of 
scrapping and losses . The conclusion of t h i s study was tha t , f o r a 
f o reseeab le fu tu r e , cry cargo v esse l capaci ty w i l l be adequate t o 
support t o t a l increased volume of in te rna t i ona l t rade dry bulk 
commodities, including coa l . Thus the ship capaci ty i s not seen as 
an adverse f a c t o r f o r in t e rna t i ona l coa l supply s i tua t i on . 
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Freight Rates 
Freights ra tes are e ssen t i a l l y transport charges. They 
g rea t l y determine coal supply costs . Thus in turn they g r ea t l y 
inf luence port c . i . f . pr ices of coa l . The major determinants of 
l e v e l s and behaviour of f r e i g h t rates are: ( 1 ) length of trade 
routes; ( 2 ) economies of sca le , ( 3 ) ship capacity supply/demand 
s i tuat ion . 
Table 5 shows f r e i gh t r a t e s , and distances f o r se lected 
coal trading routes. In general the f r e i g h t ra tes increases with 
route distances. However, the re la t ionsh ips are not necessar i ly 
proport ional . The US (East Cost) Pakistan route i s the l onges t , 
among the routes shown. The f r e i g h t ra t e f o r th i s route i s 
a lso the highest . But, there are few s i g n i f i c a n t dev iat ions from 
th is genera l i za t i on . For instance, the South Eastern §oast'-f(enya 
route i s among the shortest . But f r e i g h t ra t e f o r the route i s 
among the highest. Another exception of a smaller order can be seen 
in comparing the s i tuat ion f o r cases of Austral ian-Indian and South 
A f r i c an - I t a l i an routes. The distance of the f i r s t route i s about 
5,000 nautical miles and f o r the second route the distance i s 6,500 
naut ica l mi les ; the second route being about 1,500 naut ica l miles longer 
than the f i r s t . However, at US $14.0, the f r e i g h t ra te f o r the f i r s t 
route i s s i g n i f i c a n t l y higher than that f o r the second route which 
stands at about US $10.3. The unproportional r e l a t i onsh ip between 
distance and f r e i g h t rates and exceptional cases in which lower f r e i g h t 
rates are associated with longer distance are usually due to discounts 
and to other f ac to rs which may be in e f f e c t independently. 
A second f ac to r which a f f e c t s the f r e i g h t ra tes of the 
ocean-going shipments i s the ship s i z e . Due to economies of s ca l e , 
u t i l i z a t i o n of the big vesse ls r esu l t s in low unit shipment costs. 
On the other hand, u t i l i z a t i o n of small vesse ls r esu l t in r e l a t i v e l y 
high unit shipment costs . 
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The e f f e c t s o f the ships s i z e on f r e i gh t costs have been 
studied f o r some selected routes. Such a s p e c i f i c study _ was 
performed f o r three d i f f e r e n t ship capaci t ies and f o r three d i f f e rent 
12 
routes . The capac i t ies were 150,000 DWT; 115,000 DWT; and 75,000 DWT. 
The three routes or ig inated from South A f r i c a , Canada and Australia and 
ended in Western Europe. For each route the capac i t i es were reduced 
from 150,000 DWT to 115,000 and then to 75,000 DWT. For the South 
Africa-Western European route , the rates increased by 15.8 and 20.5 
per cent as the capac i t i es reduced from 150,000 DWT to 115,000 DWT 
and from 115,000 DWT to 75,000 DWT, r e spec t i v e l y . For Canada-West 
European routes the rates increased by 9.4 and 6.0 per cent f o r 
s imi lar respect ive capacity' reductions. F ina l l y , f o r the Australian-
West European route the rates increased by 7.9 and 18.1 per cent for 
s imi lar reductions. 
A f i n a l f a c to r which a f f e c t s f r e i g h t rates i s shipment 
capacity supply demand re la t ionsh ip . Two recent experiences demonstrate 
P F - F P R T ^ N F T H I ' ^ F^RL-NR1 T H « -FI-PCTL- ONP ' / R N W O R L SLNI -M JSI.AR* / AN^-T-R^L -I 3 
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route in 1981 . Along th is route, the normal f r e i g h t ra te was about 
US $5.0 per ton of eoal . However, in l a t e 1984, the f r e i g h t jumped 
upto US $20.0 per ton due to high ship space demand. Later the rate 
decl ined to US $17.0 and then f i n a l l y to US $ 12.75 as the capacity 
became more ava i lab le . In the beginning c f 1985, the rates eventually 
se t t l ed at the normal l e v e l as supply and demand became c lose to an 
equil ibrium. The second, experience which was r e l a t i v e l y moderate, 
occurred olon,, North America (East Coast) - Western Europe route in 
14 
1986 . As J r esu l t of depressed capacity demand which prevai led 
during the most part o f the f i r s t hal f of the year , the ra tes declined 
t o about US $ 3.50 per ton. This rate increased to about US $ 5 and 
then f i n a l l y to about US $ 6 per ton as demand increased. 
Frequently, th i s f a e t o r i s the major cause of the short-
term f r e i g h t var ia t i ons . The f r e i g h t ra te increase with demand 
and the increase can be very s i gn i f i c an t depending on the capacity 
supply-demand gap f o r a given route. 
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Summary and Impl icat ions 
The impl ica t ions o f the In te rna t i ona l Fre ight Industry t o 
coal supply s i tua t i on have been discussed under three major elements 
of the market: mode of shipment; capac i ty a v a i l a b i l i t y ; and f r e i g h t 
r a t e beh-r.viour. The sector o f the industry which handles the coa l 
has a number o f cha rac t e r i s t i c s with r e l a t i v e l y favourable impl icat ions 
to supply s i tua t i on of c oa l , p a r t i c u l a r l y in comparison t o the 
impl icat ions o f cha rac t e r i s t i c s , o f a counter-part s e c t o r , t o the 
supply s i tua t i on o f those commodities i t handles. In par t i cu la r with 
respect t o mcdei-of shipment, f l e x i b i l i t y inherent in the sector 
has .-^favourable cost impl icat ions t o • small markets as we l l as t o 
remote markets. Capacity a v a i l a b i l i t y i s not seen as a problem t o 
supply s i tua t i on . Whereas with f r e i g h t behaviour, though determined 
by a number of f a c t o r s , the nature of the market keeps the l e v e l s 
o f f r e i g h t ra tes compet i t ive and moderate with s i g n i f i c a n t f l uc tua t i on 
being caused only by short-term capaci ty supply/demand gaps. 
i 
'V 
ALTERNATIVE USES 
The nature of the uses of coa l i s a l so an important supply 
cons iderat ion p a r t i c u l a r l y in so f a r as i t determines the extent of 
competit ion among the uses and the r e f o r e the a v a i l a b i l i t i e s f o r these 
uses. Major uses o f coal can be broadly c l a s s i f i e d in to two. F i r s t , 
coa l i s used f o r generat ion of thermal energy. Second, coa l i s used 
in me ta l lu r g i ca l processes. The f i r s t use consumes just over 75 per 
cent o f the world coal production, thereby leav ing l e ss than 25 per 
cent f o r the second use. 
Furthermore, use of coa l f o r energy generat ion can be sub-
div ided in to two based on whether coa l i s used d i r e c t l y or i n d i r e c t l y 
f o r th i s purpose. In the d i r e c t use, coa l i t s e l f i s used t o produce 
thermal energy through a process of combustion. Generated thermal 
energy i s used f o r production of e l e c t r i c power and a l so f o r i ndus t r i a l 
app l i ca t i ons . In the ind i r e c t use, coa l i s converted in to e i the r gaseous 
and l i qu id f u e l s , through the conversion processes of c oa l g a s i f i c a t i o n 
and coal l i q u i f i c a t i o n , r e s p e c t i v e l y . 
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INTERNATIONAL COAL TRADING PATTERN AND IMPORT/EXPORT 
PREFERENCES 
The s i gn i f i cance o f an establ ished internat iona l commodity 
trading pat tern, l i e s mainly on two impl icat ions. The f i r s t one 
r e l a t e s to accessab i l i t y to the commodity supply system by small 
r eg iona l markets and by new entrants. For these categor ies of markets, 
a trading pattern can e i the r create high barr iers or reduce barr i e rs . 
High market barr i e rs favour monopolistic pract ices . These categor ies 
of markets would thus be eas i l y i so la ted by market compartmenti l ization 
and discr iminat ion and subject to non-competit ive pract i ces associated 
with a l a r g e l y contro l l ed market. However, high market barr i e rs would 
e a s i l y evolve from highly concentrated trading patterns. The second 
impl icat ion r e l a t e s to supply cont inuity f o r a l l markets including the 
t r a d i t i o n a l consumers. Here again a highly concentrated trading 
pattern would tend to r e s t r i c t coal f l ow not only along fa*oured markets 
but a lso t o those few traders along the major trading routes . 
The nature of in ternat iona l coa l t rading pattern i s 
character ized by f i gu r e 3 and tables G and 7. These i l l u s t r a t i o n s 
stpw that the pattern i s considerably d iverse . F i r s t , the f i g u r e 
shows that severa l routes rad ia te from major coal producing countries 
t o d i f f e r e n t parts of the world. Second, t ab l e 6 shows d i v e r s i t y both 
in d i rec t ions of the routes and the distances the routes cover. The 
route distances range from 3,GOO to 15,400 naut ical mi les . But 
various distances are covered within th i s d iverse route network. 
F ina l l y , t ab l e 7 shows the extent to which major world consumers 
of coal d i v e r s i f y t h e i r supply sources. A l t e rna t i v e l y i t shows the 
extent to which the major exporters d i v e r s i f y the dest inat ions 
of the i r coa l exports. Considering source d i v e r s i f i c a t i o n , the tab l e 
shows that Western European consumers import the i r coal from, at 
l e a s t , s i x sources, as f o l l ows : 25 per cent from Austra l ia ; 20 per 
cent from the United States; 15 per cent from ea<»h. - Canada <apd. the 
Republic of South A f r i c a ; 10 per cent from Poland; and 15 per cent 
from the r e s t of the world. Japan imports her coal requirements from, 
at l e a s t , f i v e sources, as f o l l ows : about 33 per cent from each 
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Austral ia and United States; 10 per cent from each Canada and the 
Republic of South A f r i c a , and 14 per cent from the res t of the world. 
Economics as ide , a major f ac to r underlining ex i s t ing coal 
trading pattern i s impar l export preferences. The preferences are 
determined by d i v e r s i f i c a t i o n strategy which in turn aims at maximi-
zing supply securi ty in case of importers and market secur i ty f o r 
exporters. The aonsequence i s that coal from a given source would 
not only be destined to the market which i s most advantaged with respect 
to shipment re la ted cost. I t would, a l so be shipped to another 
markets provided the costs are within the economic l i m i t s . 
I t can be implied that unless the eocnomics of coa l changes 
considerably, the coal trading pattern w i l l continue t o be determined 
l a r ge l y b</ import/export preferences. Furthermore, i t i s l o g i c a l t o 
imply that since supply and market s ecur i t i e s are r a t i ona l considera-
t i ons , d i v e r s i f i c a t i o n strategy w i l l continue to be in p rac t i c e . I t 
i s there fore reasonable to s ta te that unless g l oba l secur i ty changes 
considerably, the ex i s t ing internat iona l trading pattern w i l l p e r s i s t . 
Implications of the Pattern to Supply 
I t has been demonstrated that the in ternat iona l coal trading 
pattern i.s d iverse . The impl icat ions of th i s type of pattern have 
also been discussed in the t e x t . Thus applying s p e c i f i c a l l y to coa l , 
f i r s t the small and new markets would f i nd i t r e l a t i v e l y easy t o access 
to world cc.-il supply sources and second supply cont inuity i s ensured 
f o r v i r t u a l l y a l l consumers of coal . 
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Table ; Coal Source D i v e r s i f i c a t i on as Consumption 
Percentages of Major Consumer's 
Major Sources o f Coal 
Consumer Austral ia United Canada South Poland Rest of the 
States A f r i ca World 
Western 
Europe 25 20 15 15 10 15 
Japan 33 33 10 10 - 14 
Source: Compiled from Coal Bridge t o the Future: 
Report of the World Coal Study 
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SUMMARY: BASIC CONDITIONS, IMPLICATIONS 
AND AVAILABILITY POTENTIAL TO KENYAN MARKET 
The foregoing tex t has i d e n t i f i e d those basic condit ions and 
analysed the i r implicat ions t o the world coal supply condit ions. Here 
we put the Kenyan supply s i tuat ion in the context . In other words 
th is sect ion w i l l sythesis the ensuing impl icat ions and r e l a t e them to 
the Kenyan a v a i l a b i l i t y s i tuat ion . 
F i rs t with respect to resource and reserve we have i d e n t i f i e d : 
quanti ty, r e l a t i onsh ips , and d i s t r ibut i on . A l l of these measures by 
and large indicate favourable coal supply s i tuat ion . The aboundance 
of resources and reserve and the i r r e la t i onsh ips , suggest that greater 
opportunit ies ex is t f o r broadening the more immediate supply base by 
converting resources t o reserves , subject to r e a l i z a t i o n of des i rab le 
dynamics. However, the nature of d i s t r ibut ion favours supply condit ions 
by reducing concentrations of r eg iona l and national resources and 
reserve ownership and contro l . In other words, on the basis of 
conventional theory of indust r ia l economics which r e l a t e s market 
structures or charac te r i s t i cs to behaviour, the impl icat ion here i s 
that concentration of th i s type would render supply res t ra in ing and 
disrupting bar r i e rs and e f f o r t s l ess e f f e c t i v e . 
Second reserve/production re la t ionships shown as r a t i o s , a lso 
ind icate favourable internat ional supply s i tua t ion . The impl icat ion 
here i s that greater opportunit ies to expand production by merely 
increasing u t i l i z a t i o n capac i t i e s , developing and exp lo i t ing i d l e 
reserves do ex i s t . 
A third condit ion pertains to export capaci ty . Underlying 
th i s f ac to r are tht production capac i t i e s , assuming s u f f i c i e n t reserve 
supply base, and the domestic supply - demand balances. A des i rab le 
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export capac i ty , based on production s i tuat ion on the one hand and 
domestic demand s i tuat ion on the other must ex i s t in order t o sustain 
any expected in ternat iona l coal requirement. I t was found that des i rab l 
capac i t i es have ex is ted and are expected to e x i s t in . the fqreseable 
future . 
The condit ions stated above r e l a t e t o supply condit ions 
through the capac i t i es to generate coal and a v a i l surplus up to the 
points of production only . The strengths of the remaining condit ions 
are however, inherent in the i r r e la t i onsh ips with, and impl icat ion t o , 
f e a s i b i l i t i e s o f t rans fer ing the surplus from exporting countries 
to various importing countr ies. The f i r s t condit ion under th is 
category pertains to charac te r i s t i cs and behaviour of the dry cargo 
sector of the in ternat iona l f r e i g h t industry as determined by: mode 
of shipment, shipment capacity demand, and a v a i l a b i l i t y and f r e i g h t 
ra te behaviour. The second condit ion pertains to trading patterns. 
Underlying th is f a c t o r i s export/import pre fe rence , a behaviour 
which i s based on the d i v e r s i f i c a t i o n strategy which has been in 
turn necessi tated by needs f o r r isk minimization or seco r i t y 
maximization. 
In t o t a l i t y these conditions are favourable t o supply 
s i tuat ion in that they f a c i l i t a t e coal supply and trade across the 
ocean and the in ternat iona l boaders. With respect t o internat ional 
f r e i g h t market, the f l e x i b l e nature of mode of coal t ransportat ion, 
competit ive charac t e r i s t i c s of dry cargo sector and hence the stable 
and competi t ive f r e i g h t rate behaviour have been conducive to 
wifxfepread transact ions, trading patterns and reasonable unit costs 
which have favoured even small markets as wel l as those markets which 
are r e l a t i v e l y f a r away from sources of coa l . With export/import 
pre ferences , and within the l im i t s of economic cos ts , a cost independent 
trading patternhas emerged in the in ternat iona l coal market. This 
pattern has the capacity t o f a c i l i t a t e a v a i l a b i l i t y of coa l to new and 
small markets, and the capacity t o reduce monopoly charac te r i s t i c s in 
the internat ional market. I t there fore ensures high degree of supply 
c e r t a in i t y . 
„ qo _ 
^JO — 
Kenya7s Pos i t ion 
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Overa l l , the conditions which have been discussed in the 
foregoing text would f a c i l i t a t e a v a i l a b i l i t y o f coal to the Kenyan 
market. The category of conditions which pertain t o : resource/reserve 
aboundance; resource/reserve re la t i onsh ip ; resourco/reserve d is t r ibut ion ; 
reserve/production re la t ionsh ip ; and production capac i t i es and export 
capac i t i e s , genera l l y , ensure a favourable bas ic supply s i tuat ion to 
the Kenyan market in the same manner they do to the in ternat iona l u< : 
market. Conditions which pertain t o transport f e a s i b i l i t y were found 
technica l ly favourable on a g lobal bas is . Here again, Kenyan s i tuat ion 
is s im i l a r l y favoured. With respect to d istance, i t was found that a 
route of upto 16,000 naut ical miles i s f e a s i b l e . Kenyan market l i e s 
within th i s distance from the major coal producers. This means that 
the Kenyan market l i e s wittLnd f e a s i b l e coal trading distances. With 
respect t o the f r e i gh t r a t e , two major favourable observations can be 
made: F i r s t , Kenya can procure coal at a cheaper f r e i g h t ra t e than 
the current procurement f r e i g h t r a t e s , and, second the Kenyan market i s 
capable of absorbing f r e i g h t rates which f a l l on the high side of the 
in ternat iona l f r e i gh t ra te range. These are d&duceable from tab le : 
5 which shows tha t , at US $ 18.00 per ton, the procurement f r e i g h t 
rates f o r Kenya i s among the highest in the world. Further, under-
ly ing the f avourab i l i t y of tae f r e i g h t r a t e , t o transport f e a s i b i l i t y , 
are the market f o rces which tend to keep the rates at low and competit ive 
l e v e l s . Th< implicat ion here is that f r e i g h t ra tes f o r coal routes to 
Keny i are l i k e l y to decrease once the Kenyan market i s adequately 
integrated within the internat iona l coa l market system. 
For trading pattern the Kenyan market i s posit ioned within 
the reach of c r i t i c a l route systems. Thus Kenya market l i e s within the 
reach of a route system which l inks Austral ia to major coal markets in 
Western Europe, Mediterranean region and Middle East. I t i s also within 
the reach of a major route system which l inks major coal sources of 
North America to Middle East and Asia. Further more, the Kenya market 
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i s within the reach i f the international dry c a ^ o _-oute system to 
which i t i s connected by her internat ional port of K i l ind in i . With 
favourable" f r e i gh t and the f l e x i b i l i t y , which was ea r l i e r i den t i -
f i e d as a favourable character i s t i c of the dry cargo sec tor , the trade 
pattern would f a c i l i t a t e coal a v a i l a b i l i t y to the Kenyan market. 
CURRENT SUPrLY SOURCES AND THEIR SUPPLY POTENTIALS 
So f a r the actual supply sources have not been discussed. 
Here these sources are reviewed and the i r supply capab i l i t i e s are 
assessed. Kenya imports coal from only two countr ies: Swaziland and 
Mozambique. Swaziland supplies about 65 per cent of the Kenyan 
coal consumption. Thus the remaining 35 per cent comes from Mozambique. 
These two have s a t i s f a c t o r i l y met the Kenyan requirements. Their 
capabi l i ty t o meet envisaged increases w i l l depend on a number of 
f ac tors some of which are reviewed in the forthcoming discussions. 
Swaziland Coal and Supply Potent ia l to Kenya 
already been stated h i s source supp l i ' s about 65 per cent 
of the Kenyan coal requirements. The potent ia l of Swaziland as a supply 
source f o r the Kenyan coal requirements depends , f i r s t on those general 
basic condit ions which have, e a r l i e r , been discussed within tne g lobal 
context and second en some s p e c i f i c conditions prec ip i ta ted by the 
p o l i t i c a l s i tuat ion and associated changes in the southern region of 
A f r i ca . 
Regarding the general basic condit ions, resource/reserve 
s i tuat ion; production; ana reserve/production re la t ionship f o r Swazi-
land nave been ea r l i e r shown in tab le 2, 3 and 4-, r e spec t i v e l y . And 
considering these f i gu res together with: production capacity; export 
capacity; domestic balances, and competit ive posi t ions of the Kenyan 
competitors f o r Swaziland coa l , one gets the picture of the implications 
of the basic conditions on the potent ia l of the Swazi coal deposits as a 
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supply base f o r the Kenyan coal requirements. The supply impl icat ion 
deduceable from the f i gures in the tables i s that considerable expansion 
opportunit ies ex is t f o r both actual production and production capacity. 
Resent production trends tend to support the above observation as they 
demonstrated substantial expansion of capab i l i t y between early 1970s 
and Mid 1980's. During th i s period the average annual production increased 
from 130,000 to 180,000 ton. 
However, even with minimal e f f e c t s on the Swazi export capa-
c i t y , the supply potent ia l with respect t o the Kenyan market must, fu r the r , 
be seen against the background o f the competit ion, f o r surplus coal 
f o r export , from other export markets. P r ec i s e l y , the extent of the 
a v a i l a b i l i t y o f Swazi surplus coal would to a s i gn i f i c an t degree depend • 
on competit ive advantages Kenyan market has over other export market 
and v i ce -versa . One cruc ia l f ac to r here i s the po l i cy of Swaziland 
which t i e s export of coal to her development a c t i v i t i e s . 
There are three major export markets f o r Swaziland coa l . 
These are; Kenya, South Korea, and Mozambique. Kenya is the la rges t 
market. I t imports about 50 per cent o f Swazi . coal export . Tne 
remaining portion i s shared more or l ess equally between Korea and 
Mozambique. Various trading r e l a t i ons ex i s t between Swaziland and 
importers of her coal . Any type of such re la t ionsh ip would, however, 
inf luence competit ive pos i t ions of an importer as they do r e f l e c t the 
degree of committments between Swaziland and the importer. 
The Kenyan coal consumer and the Swazi coal producers do not 
have any long-tern; b i l a t e r a l coal trade agreements. At best there may 
be short term supply agreements commonly designed t o ensure some degree 
of supply and market c e r t a i n i t i e s . However, such agreements are 
usually less binding and hardly l a s t f o r more than s ix months. Further-
more they are usually modif ied or cancel led on short not i ces . Thus, 
trade in coal between Kenya \nd Swaziland i s l a r g e l y governed by, f i r s t , 
f r e e market f o rces which necess i tate such exchanges and, second, 
d i v e r s i f i c a t i o n s t rategy which i s usually pract ised to minimize supply 
r isks on the part of Kenya and market r i sks on the part of Swaziland. 
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But, the Swaziland has an export po l i cy t i e s coal trade 
between i t and South Korea to some development a c t i v i t i e s . The trade 
is under a wide range o f b i - l a t e r a l agreements which are in turn 
tied to development ac t iv r l t i es . Thus whereas one of the fundamental 
motives f o r the trade can be at t r ibuted t o d i v e r s i f i c a t i o n s t ra tegy , 
the trade i s l a r g e l y governed by those arrangements which involve long 
term commitments. E f f e c t s o f f r e e trade elements are there fo re reduced 
in the case of South Korea and Swaziland coal t rade . 
In a nutshe l l , with no long-term b i - l a t e r a l trade agreement 
between Swaziland and Kenya, on the one hand, and long-term commitments 
between Swaziland and South Korea, on the other hand, Kenyan market 
can only occupy a second pos i t ion within the Swazi supply p r i o r i t y 
l i s t . As such th is s i tuat ion reduces the po tent ia l f o r supplying 
Kenyan market with coa l . 
The forego ing lac cart, r e l a t e xo the supply s ide . On the 
demand side o f the Swaziland market, the s tate of consumption i s one 
of the major f a c t o r s t i e d t o export supply p o t r " 1 . As implied, 
in the e a r l i e r d iscussion, th i s f a c t o r operates through i t s e f f e c t on 
export capacity a l s o . In essence, the domestic market can be seen 
as a competitor o f the export markets. Thus the degree of competition 
would determine the export supply po ten t ia l . This s i tuat ion i s bound 
to be increasingly e f f e c t i v e . Thus, even though i t i s implied in th i s 
text that coal production i s l a r g e l y export or iented some trends in 
Swazi domestic energy consumption sector indicate that the export 
markets are bound to increas ing ly face competition from the domestic 
market. Pert inent f ea ture here are trends, patterns and l e v e l s o f 
consumption. The current consumption stands at about 92,000 tons of 
17 coal equivalent ( t e e ) per year . Of th i s about 72,000 tee i s 
supplied from the domestic production. The remaining 20,000 tee i s 
18 
imported from the Republic of South A f r i ca . The major consumers are 
industrial, household and e l e c t r i c power sec tors . The f i r s t two 
sectors consume about 84- per cent and the l a s t consumes about 16 per 
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cent o f the domestic consumption. At t h i s s t a t e o f consumption the 
Swaziland would s t i l l have a t l e a s t about 50 per cent o f i t s product ion 
a v a i l a b l e f o r export markets even a f t e r e l im ina t ing her dependence <sn 
imports from the Republic o f South A f r i c a . 
However, cons iderab le changes in the s t a t e o f consumption 
are expected to occur in pa t t e rns and l e v e l s o f consumption. E l e c t r i c 
power s e c t o r ' s share of coa l consumption i s expected t o increase from 
19 
the current 16 per cent to 55 per cent by the end o f 1980's . The 
t o t a l consumption i s expected t o increase at an average r a t e o f 5 per 
cent annually over the 1980/2000 pe r i od . In o ther words, consumption 
i s expected t o increase t o over a m i l l i o n t e e by the end of t h i s 
century. Unless matched by equ iva lent expansion o f product ion , these 
changes are bound t o s u b s t a n t i a l l y a f f e c t the Swazi ?s c o a l export supply 
p o t e n t i a l . , 
For product ion , the extent t o which any reasonable expansion 
can be achieved l a r g e l y depends f i r s t on the f e a s i b i l i t y t o expand 
product ion of Mpaka C o l l e r i e s Mine ind second on the f e a s i b i l i t y t o 
expand t ranspor t capac i t y . In the pas t , those f a c t o r s have cons iderab ly 
r e s t r a ined product ion o f c o a l in Swaziland. The bulk of Swazi c o a l 
i s produced from the Mpaka C o l l e r i e s . I t produces about 90 per cent 
of the domestic product ion. I t i s the on ly source o f the export c o a l . 
Furthermore, the mine .Accounted f o r the bulk of product ion increases 
which in turn were r e spons ib l e f o r the trends discussed e a r l i e r . Due 
to these developments, the mine 's product ion i s c l o s e to approaching i t s 
des ign capac i t y . The marginal capac i t y inc reases a re on the dec l i n ing 
t r end , imply ing , d e c l i n e s i n the product ion growth. A l s o , l o g i s t i c 
capac i t y has been an a d d i t i o n a l const ra in t o c o a l product ion expansion 
in Swaziland. With about 60 per cent o f the domestic product ion 
supplying export market Swaziland coa l product ion i s l a r g e l y export 
o r i en t ed . 
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The production nas been t i e a t o ene u t i l i t y t o transport 
coal to the ports f o r export. Unless the capaci ty of the exporting trans, 
•ort f a c i l i t i e s an.1, in f rastructure increase s i g n i f i c a n t l y , the expansion 
of production would bo ex, ?cted only t o be moderate with the bulk of 
the addi t ional production supplyin the Swaz*. market. Plans are , 
however, underway to expand l o g i s t i c capacity so that - Swaziland can 
expand i t s coa l export. Of necess i ty , the e f f e c t of th is would be t o 
increase supply po tent ia l to Kenya. But th i s should be seen l a r g e l y 
in long-term perspect ives . 
F i n a l l y , the p o l i t i c a l s i tuat ion in the Southern A f r i ca i s 
a lso a major issue regarding the Swaziland's supply po ten t i a l . In 
part icu lar the threat posed by th is s i tuat ion has necessitated formula-
t ion and implementation of p o l i c i e s aimed at reducing dependence on 
the Republic of South A f r i ca f o r energy supply. 
Current dependence o f Swaziland on South Afr ican energy sources 
i s considerably high. I t has been e a r l i e r pointed out that about 
20,000 tee o f *oa! .. representing ..bout 20 per cent cf domestic consump-
t i o n , i s imported from the Republic of South A f r i c a , annually. Further-
20 
more, Swaziland imports about 200 gwh of e l e c t r i c power, which 
represents about 60 per' ceni: o f i t s consumption, from the same country, 
annually. Worse s t i l l , i t depends en t i r e l y on the Republic of South 
A f r i ca f o r i t s petroleum products requirements. I t imports about 21 190,000 tee t o meet i t s annual requirements 
Measures to change th is dependence are already underway. 
Because of uncertain:! t i e s ar is ing from the p o l i t i c a l s i tuat ion in 
South A f r i c a , the Swaziland National Po l i cy has put attainment of 
energy independence as a p r i o r i t y . The po l i cy statements ar t i cu la ted 
expanded use of domestic coal f o r e l e c t r i c power generation as a means 
of a t ta in ing self-dependence on energy. Underscoring growing domestic 
demand, th i s i s considered as a medium term ob j e c t i v e s . The long-
terms po l i c y ob j e c t i v e s aim at s i gn i f i c an t reduction of dependence 
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on refined petroleum products from the Republic of South Africa. 
This is supposed to be achieved not only by r e f i n ing crude o i l within the 
country but also by s' bstr'-.tion of the more scarce crude o i l fuel products 
with the more available domestic sources of energy such as coal. Again 
here the overall e f fect would have a negative impact on the potential 
for supplying export market. The supply po tent ia l with respect to the 
Kenyan market wi l l be affected accordingly. Thus in frying to reduce 
her dependence on the energy sources from the Republic of South Africa, 
Swaziland wi l l have to divert more of her coal production to meet 
increasing domestic energy requirements, thereby reducing the surplus 
which would, otherwise have been ava i lab le f o r export market. 
Mozambique Coal and Supply P o t ^ t i a l to Kenya 
As mentioned earlier Mozambique supplies about 35 per cent of 
the Kenyan coal requirements. The information which would enable us 
to perform an analysis of the supply potent ia l in a detailed manner as 
in the case of Swaziland is not ava i lab le . However, some few relevant 
ODbei'VU LXOUtf «\iUn ficPAecmont P r^t 1 )(=> hriRHf] exist. 
The resources/reserve status indicate r e l a t i v e abundance, (see 
Tables 2, 3 and 4) implying high potent ia ls f o r production and capacity 
expansions. The desire to exploit these potent ia ls have been ref lected 
in the expected leve l of expansion. Currently the annual production 
22 
stands at about 600,000 tons . However, plans are underway to expand 
23 
the annual production to 6 mill ion tons , thereby increasing the 
production ten times. Although the time within which this production 
target wi l l be reached in not spec i f i ed , by the end of this century 
only one third of the target is expected to be pe .ched. A recent pro-
jection puts the expected annual production at about 2 million tons by 
24 the year 2000 . 
The feas ib i l i ty of achieving these production targets and there-
fore the impacts of such expansions on the export supply potentials should 
be seen in light of real situation of Mozambique. As earlier observed, 
achievement of 6 million tons per year as annual production would mean 
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increasing the production a thousand times, ^enlevement of trie second 
targec would mean a three hundred times increase within ten years . By 
and l a rge achieving these target would require support o f substantial 
amount o f resources and a number of adjustments. But these condit ions 
are unl ike ly to be met considering the s ta te of securi ty and economics 
preva i l ing in Mozambique. 
Even when a substat ia l expansion in coa l production i s achieved, 
supply po t en t i a l f o r the Kenyan market would be subject to yet another 
b i l a t e r a l trade agreement and/or arrangement t i ed to development 
commitments. The planned expansion i s intended t o meet meta l lurg ica l 
coal requirements f o r the Braz i l ian s t e e l industry. The governments of 
Braz i l and Mozambique have reached an agreements under which the Braz i l 
Government i s t o develop the Mozambique coal to achieve th is o b j e c t i v e . 
F i n a l l y , as in the case of Swaziland the domestic demand 
implicat ions on the export supply po tent ia l can be seen in terms of the 
t-To^^c in the dome*t5o consumption. The current consumption 
25 
xn about 30,000 t e e per year . The annual average growth i s expected t o 
be about 3 per cent . Thus with the current consumption and the current 
r a t e , the annual consumption i s expected to be about 500,000 tee by the 
end of the century. This growth in consumption w i l l be a consequence 
of f i r s t , the demand growth due to general economics growth and, second, 
the growth due t o the impact of the Government s t ra t egies to reduce 
dependence on the external sources of energy. Overa l l th is growth 
w i l l necessar i ly lead to increased dependence on domestic sources of 
coa l , thereby adversely a f f e c t i n g export supply po t en t i a l s . 
TANZANIA COAL MP SUPPLY POTENTIAL TO KENYA 
Although Tanzania has never supplied coal to Kenya, some condit ions 
render i t s po tent ia l f o r coal production an explorable issue within 
the .context o f coa l supply po tent ia l t o the Kenyan market. These are: 
( 1 ) the s ta t e of her coal endownment, ( 2 ) locat ion with respect t o the 
Kenyan market, and f3N transportation and trade connections with Kenya. 
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Tanzania has high qual i ty coal depos i ts , the bulk of which are 
located in the Southern and Western areas of Ruvuma Regions. The 
resources are estimated at 1520 mi l l i on tons and the reserves at 319 
2 6 
mi l l i on tons . The current production stands at 10,000 tons per 
27 
annum . But plans are underway to expand production to 200,000 tons 
per year. This expansion i s expected to be r ea l i z ed through expanding 
the capaci t ies of the ex i s t ing mines as we l l as through opening new 
mines. Two major constrains to the expansion o f production are ( 1 ) 28 
cap i t a l and ( 2 ) market uncertainity . In order to acquire adequate 
c a p i t a l , the Government of Tanzania has approached the internat iona l 
.community. To date , coa l is produced to meet domestic requirements 
only , consist ing mainly of demand from the indust r ia l sec to r , which 
consumes about 70 per cent of the production f o r both energy generation 
and metul lurg ica l appl icat ion and e l e c t r i c power sector , which consume 
the remaining 30 per cent. However, plans to expand the market i s 
based on the expectation tha t , f i r s t , the domestic consumption w i l l ui 
s i g n i f i c a n t l y expand and second, export markets w i l l be appropr iate ly 
penetrated to absorb the surplus output. 
The fo l lowing are seen as the poss ib le export markets: 
. 29 
I t a l y , Kenya, Uganda, and Malawi . The d i v e r s i t y of the markets r e f l e c t s 
the export d i v e r s i f i c a t i o n strategy which Tanzania intends to be 3 0 
adopted as a means of reducing r isks re la ted to market uncer ta in i t i es 
Among these export markets, Kenya i s seen as having the highest po ten t i a l 
as an export out l e t t o the Tanzania coa l . A number of reasons can be 
c i t ed in accounting f o r th i s s i tuat ion . The f i r s t two reasons have 
already been stated in connection with po tent ia l o f Tanzanian coa l 
deposi ts . The f i r s t i s the easy a c c e s s i b i l i t y to the Kenyan market due 
to transport routes system connecting Tanzania and Kenya. The major 
coal deposits l i e within th is system. Their s i t e s are connected to 
Tanzania - Zambia Railway (TAZARA) at Mbeya. This ra i lway ends in 
Dar-es-Salaam which i s in turn l inked to Kenya v i a road, ocean and r a i l 
routes. The second reason i s the long standing trading t r ad i t i on which 
dates back to the co lon ia l days. Trading s t i l l continue between the 
two countries and the recent opening of the borders i s l i k e l y t o streng-
then i t . Other reasons however, r e l a t e t o the nature of the Kenyan 
economy, pa r t i cu l a r l y , in comparison to the economies of those poten-
t i a l markets within Eastern A f r i c a . Among these are : the s i z e of the 
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market: the s t a b i l i t y of the Kenyan currency, and the p o l i t i c a l s t a b i l i t y 
in Kenya. 
In summary the only major negating f ac to rs to po ten t ia l s of 
Tanzania coal with respect to coal a v a i l a b i l i t y in Kenya is the investment 
cap i t a l . This constrains the expansion of production. With expansion in 
production, the export capab i l i t y of Tanzania w i l l l i k e l y be increased. 
Even though because of export d i v e r s i f i c a t i o n s t ra tegy , Tanzania considers 
a number o f countries as po t en t i a l export markets, f o r f ac to rs inherent 
in transport route system, trading t r ad i t i on and the nature of Kenyan 
economy and i n s t i t u t i o n s , the Kenyan market i s seen as the most a t t r a c t i v e 
o f a l l the po tent ia l export markets. However, t h e " . _' of the actual 
supply capab i l i t y can not be p.stimated because the information on which •. 
th i s can be based i s not ava i l ab l e . 
COAL AND FUEL OIL CONSUMPTION MP COAL CONSUMPTION POTENTIAL 
IN KENYA. 
The en t i r e energy demand structure was presented in table 1, 
and discussed at the introductory part o f th is t e x t . In th is sect ion 
in order t o es tab l ish a background picture f o r the po ten t i a l f o r coal 
consumption as we l l as f o r subst i tut ion from a micro-economy perspect ives , 
f i r s t , the Kenyan coal and f u e l o i l market structure i s presented on the 
basis of l e v e l s and shares of consumption-,, by industry. And second 1973/ 
84 consumption trends are presented. Both presentation are analysed. 
Coal and Fuel Oi l Consumption Structure: Distr ibut ion by Industry 
Table 8 shows industr ies which are the actual consumers of 
coal and f u e l o i l . By impl icat ion i t a lso shows po tent ia l consumers of 
coa l . In other words, the tab le shows those industr ies or sectors which 
would be candidates f o r coa l/ fue l o i l subst i tut ion. The tab le i s based on 
1983 data. 
For coa l , the consumption i s dominated by cement industry. 
The tab le shows that th i s industry alone accounted f o r about 99.94 per-
cent o f the en t i r e coa l consumption in 1983. Metal and metal f abr i ca t i on 
industry accounted f o r the remaining share. However, as implied in a 
l a t e r discussion, ceramic f a c t o r i e s which f a l l s under the category of 
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g l a s s , c: j ct. J. pc/cterv industr ies have a lso r o - rted to the use of 
coal . I t i s l i k e l y that the i r consumption in 1983 was i n s i gn i f i c an t . 
Fuel o i l i s consumed by v i r t u a l l y a l l the industr ies . How-
ever , in th i s car; - also the cement industry i s the l a rges t consumer of 
the f u e l . In .. i t consumed about 31,000 t e e , representing about 
3'f } ' . . rent o f that' y ea r ' s t o t a l consumption. 
The next l a rges t consumer of f u e l o i l i s the pulp and paper 
industry, which as the tab le shows consumed about 21,840 tons in 1983. 
ics consumption was about 24 percent o f the t o t a l consumption o f f u e l 
011 ' . in the industr ia l sector . The impl icat ion i s that only two 
industr ies in the Kenyan economy account f o r more than 50 percent of the 
fue] o i l consumption in the Kenya indust r ia l sec tor . 
v _ & 
Food/Beverages and t e x t i l e s are , however, a l so s i g n i f i c a n t 
consumer.-* of f ue l o i l . As the table shows, the former consumed about 
20 nercent and the l a t t e r , about 8 percent of the t o t a l indust r ia l 
consumption of f ue l o i l in 1933. The remaining proportion of about 
12 perc.n>. was shared among the s, : l e ss s i gn i f i c an t consumers. Their 
consumers ranged between 0.3 percent which was at t r ibuted t o the 
p>':.i. t pt'bli: ' ig industry, to about 5.1 percent; a t t r ibuted to 
chemical and f e r t i l i z e r industr ies . 
_ .LiConotr.r.;)eion o f Fuel. O i l and Coal by Industry, 1983 
Industry Coal Consumption Fuel O i l Consumption 
(100 t e e ) % (100 t e e ) V 
1. Food/Beverages 0 0 17.75 19.5 
2. T. c i l es 0 0 7.19 7.9 
3. Pr in t ing lubl ish ing 0 0 0.27 0.3 
4. Pulp and Paper 0 0 21.84 24.0 
Chemical, F e r t i l i z e r s 
and Others 0 0 4.64 5.1 
6. Rubber and P l a s t i c 0 0 1.55 1.7 
7. dement °0.8 99.94 30.94 34.0 
8. Glass, Clay and 0 0 3.19 3.5 
Pottery 
9. Metal and Motal 
Fabricat ion 
10 No" :otal and Mis c e l l 
Manufacturing; 
.054 0.06 3.28 3.6 
.01 0 0.36 0.4 
-.85 100 ' 100 
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Source: Computed from Energy Augi t , 
Ministry of Energy and Regional , 
Dev c-Ter.^ Nairob i , 1935. 
C^n -u:ipticn T: u.:ds: Coal and Fuel O i l Consumption and Shares 
j i the Kenyan Economy f o r the 1973/84 Period 
Table 9 chows the annual consumption o f coa l , f u e l o i l , the 
tottu. energy equivalent and the shares of t o t a l energy requirements 
<->ioh had been met by coal f o r the 1973/74 per iod. 
For coa l , the .-onsumption was about 50,000 tee in 1973. In 
1984 the consumption had increased to about 118,200 tee . Thus the 
consumption of coal in the Kenyan economy had more than doubled within 
•a decade. The trend v.ar characterized by notable f l ac tua t i ons 3 the most 
pronounced ones being in 1975, 1982, and 1983. These were mainly due 
-o f l ac tua t i ons in production in the cement industry which i s the major 
coal con imer. 
Loth increase:. • .\';r'_ituxion and exp aspens in the cement and 
ceramic industr ies account f o r the o v e ra l l increasing trends in coa l 
consumptions. On th** average, consumption of coa l in Kenya grew at an 
annual ra t e o f about cent with a more rapid growth being r ea l i z ed 
~n the l a t e r parts o f the period. 
For f u e l die consumption was about 433,000 tee in 1973. 
Ho/iever, in 1?84, the consumption, being at about 432,000 t e e , was s l i g h t l y 
lower Annual f u e l o i l consumption was character ised by, f i r s t , a 
increasing trc.-'ii v.^  'ch pushed the consumption to a maximum o f 
a. ovt 538,C'jO tee in 1977 and, second, a dec l in ing trend resul t ing 
ia o v e ra l l period minimum of abort 364,000 tee in 1983. From th is 
- igure the consumption increa .ad. +0 about 432,000 tee which was reached 
in 1384. As e a r l i e r stTte.l th i s consumption was lower than in the 
beginning of the period covcred here. 
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The trends in f u e l o i l consumption were inf luenced mainly by 
four f ac to r s : the general trend of growth in economy, the introduction 
of more f u e l o i l intensive f a c t o r i e s , notably the Pan-African Paper 
M i l l at Webuye, the pr ice of crude o i l , and f u e l subst i tut ion, which 
as e a r l i e r pointed out were undertaken in cement and ceramic industr ies . 
Of these f a c t o r s , the inception of the more f u e l o i l in tens ive f a c t o r i e s 
and the general economic growth were the main causes cf the increasing 
trend over the 1973/79 per iod. However, subst i tut ion l a r g e l y accounted 
f o r the subsequent dec l in ing trends. The pr ices of crude o i l .had moderate 
e f f e c t s on the increasing trends whereas they played f a c i l i t a t i n g 
r o l e on subst i tut ion. 
The re la t i onsh ip between coal consumption po tent ia l and 
consumption of fue l o i l i s obvious. The impl icat ion i s , however, 
that the minimum po ten t i a l f o r coa l consumption in the Kenyan economy 
can be evaluated on the basis of a scenario that el iminates f u e l o i l . 
The basic assumption i s that use of coal can be expanded so that i t 
completely replaces f u e l o i l . The d i f f e r e n c e between the actual coal 
consumption and t o t a l energy consumption i s the measure of coa l po t en t i a l . 
Put d i f f e r e n t l y th i s f i gu r e i s the actual f u e l consumption. For the 
future th is assumption p reva i l s but the t o t a l po tent ia l would be the 
t o t a l projected energy consumption, wnich on assumption of zero growth 
would stand at the 1984 consumption. Also t o the extent that coa l 
po tent ia l i s a r e f l e c t i o n of the extent t o which coal use can be expanded 
by replacing fu e l o i l , in terms of proportions i t can be measured e i ther 
d i r e c t l y by the share o f f u e l o i l consumption or i n d i r e c t l y by the share 
of coal consumption. In other words, the third column o f tab le 9 which 
is fue l o i l consumption shows the po t en t i a l f o r coal in the respec t i ve 
years. However, the shares of coa l , in the f i f t h column, are ind i r ec t 
measures of the po tent ia l s as they indicate the extent t o which coal use 
would be expanded t o completely replace f u e l o i l . 
At the current pattern of energy consumption the impl icat ion o f 
the f u e l o i l e l imination scenario i s that coal use po t en t i a l i s about 
432,000 tee per year. For the future the f i gu r e would be the pro jected 
t o t a l energy requirements. On the assumption of zero growth th i s f i g u r e 
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would stand at 550,200 t e e , the current t o t a l energy consumption. In 
terms of proport ional ind icators , the 22 per cent which was the share 
of coal in 1984 implies that po ten t i a l f o r coal use stands at 78 per 
cent , o f the t o t a l energy consumable in the sectors in question. 
In short , although use of coal has grown considerably and the 
use of f u e l o i l has considerably declined over the l as t decade, f u e l 
o i l s t i l l dominates as a source of energy in the sectors where coal and 
fue l o i l are subst i tutes . With a low actual use and with highly f e a s i b l e 
subst i tut ion p o s s i b i l i t i e s , the po tent ia l f o r coa l in Kenyan economy 
is high. The economy can expand i t s annual consumption o f coa l to 
432,000 tee even at a zero growth ra t e , thereby el iminating the use of 
fue l o i l . In other words th is f i gu re i s the monimum addi t iona l coal 
supply Kenyan economy would require t o r e a l i z e a complete subst i tut ion 
of f u e l o i l with c o a l , at a zero growth ra te f o r consumption of energy 
in the areas where subst i tut ion would be re l evant . 
Table 9: Coal and Fuel Oi l Consumption and Share of Consumption 
in the Kenyan Economy f o r the 1973/1984 Per iod a 
Year Coal 
(100 t e e ) 
Fuel Oi l 
(100 t e e ) 
Tota l 
(100 t e e ) 
Coal Share 
Percentage) 
1973 50.0 432.9 482.9 11.5 
1974 54.0 437.1 482.1 10.3 
1975 32.0 464.3 196.3 6.9 
1976 45.0 528.5 573.6 7.9 
1977 44.0 537. 7 581.7 7.6 
1978 35.0 487.1 522.1 6.7 
1979- 60.0 454.0 514.1 11.7 
1980 60.0 485.1 545. 2 8.3 
1981 91. 2 441.4 532.1 17.1 
1982 75.0 460.2 535. 2 14.0 
1983 91.0 364.0 409.7 15.4 
1984 118.2 432.2 550.2 21. 5 
Source: CBS, Res^ c t i v e Yearly Economic Surveys 
Consumption of f u e l i s given in 100 tons of coal Equivalent ( t e e ) 
and Consumption Share in Percentages. 
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SUMMARY MP CONCLUSION 
Coal supply prospects are remarkably good. The analysis of 
condit ions which inf luence supply s i tuat ions and the evaluation of the 
Kenyan pos i t ion within the internat ional coal economy indicate that 
accessab i l i t y of the Kenyan consumers to the internat iona l sources of coal 
in considerably favourable. Coal can reach the Kenyan market from 
d i f f e r e n t sources, which are comparable to the costs at which Kenya i s 
current ly acquiring i t s coal requirements. On the other hand, a number 
of constraints face the current Kenya's suppliers of coa l . 
Coal consumption in Kenya has increased considerably both in 
absolute terms and in r e l a t i on to consumption of f u e l o i l . In terms 
of energy equivalent of coal and f u e l o i l combined, the energy provided 
by coal was about 7 per cent of the energy requirements o f those 
sectors which depend on these sources of energy in 1977. However, 
by 1984 th is proportion had increased to about 20 per cent. The increase 
was due, pr imar i ly , to moderate subst i tut ion of f u e l o i l with coa l 
which has taken place with time and subsequent growths in consumption 
as we l l as the emergence of new users. 
However, considerable po ten t i a l f o r coal consumption, within 
the Kenyan economy, s t i l l e x i s t s . This ar i ses from subst i tut ion poss i -
b i l i t i e s indexed by fu e l o i l consumption l e v e l s and structure . A 
complete subst i tut ion of f u e l o i l with coal would necessar i ly lead to at 
l eas t f i v e times increase in annual coa l consumption. This ra i ses 
the question of capab i l i t y o f the current supply sources as we l l as o f 
the prospects f o r po tent ia l supply with respect t o meeting the Kenyan 
requirements should subst i tut ion be f u l l y a f f e c t e d . 
In a nutshel l the answer i s , tha t , although the capab i l i t i e s 
of the current sources of coa l supply to Kenya appear subject t o a 
number of constra ints , with the ex i s t ing basic condit ions and re la ted 
internat iona l supply po t en t i a l s , on one hand, and the Kenyan market 
pos i t i on , on the other hand, th is market would be capable o f d i v e r s i f y i n g 
the supply sources not only to meet her coal requirements but a l so t o 
ensure a considerable degree of supply secur i t y . 
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WORLD PRODUCTION OF COAL 
Table 3 shows world production of coa l and a lso the d i s t r i bu -
t ion by country. Distr ibut ion of the world coal production i s s imi lar 
to that o f the world resources. Those countries with b iggest resources 
are also the largest coal producers. The United States tops in coal 
production, producing about 25 per cent of world production. The 
second i s the Soviet Union, producing 23 per cent. The th i rd i s the 
People 's Republic of China, producing about 21 per cent. Although the 
three countries contro l more than 65 per cent of world coal production 
the remaining 35 per cent i s widely spread among several countr ies, 
with even developing countries of A f r i ca producing s i g n i f i c a n t 
proportions. The impl icat ions of g loba l d i s t r ibut i on of coal produc-
t ion i s s imi lar t o those of d i s t r ibut ion of resources and reserves . 
RESERVL/PRODUCTION RELATIONSHIP 
The strength of reserve production re la t ionsh ip as a mineral 
commodity supply pameter de r i ves , f i r s t , from tne deplet ing nature of 
mineral endownment and, second, from long lag time which character izes 
the explorat ion and pre-production (or reserve development) phases of 
the mineral industry. With some assumption of l e v e l or rates of 
production, the re la t ionsh ip between production and reserves serves 
as an indicator usable f o r evaluation of mineral supply adequacy. 
In par t icu lar reserve/production r a t i o or i t s r ec ip roca l can be used 
as the ind icator . The r a t i o s f o r coal reserve-production re la t ionships 
are shown by country as we l l as f o r the world in Table 4. In f a c t 
these f i gu res can be interpreted as f a c t o r s by which the reserves are 
greater than the current production. As such, the i r r ec ip roca l s g i ve 
the proportions of the reserves which are being extracted to meet coal 
supply requirements. In e f f e c t these r a t i o s show the re la t ionsh ip 
under s t a t i c or i n i t i a l scenario between the status of reserves and 
the l e v e l s of production. Overal l the impl icat ion of the tab le i s that 
f o r most countries the reserves are severa l times greater than the 
current production. The smallest r a t i o , i s that f o r Soviet Union, 
which i s 112. The la rges t i s f o r Botswana which i s 99,410. However, 
f o r the world the r a t i o i s about 300. 
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Table 2: World Cool Resources and Reserves by Country 
Country Resources 
(Mtce ) 
Reserves 
( ( M t c e ) % 
Reserves/ 
Resources 
( R a t i o ) 
Aus t r a l i a 6.00 32,800 5.00 0.05 
Canada 3v00 4,242 1JL.00 0 .01 
P e o p l e ' s Republ ic o f 
China 13.00 98,883 15.00 0.07 
Federa l Republ ic o f 
Germany 2,00 34,419 5.00 0.14 
Ind ia 1.00 12,427 2.00 0.15 
Poland 1.30 59,600 9-. 00 0.45 
Republ ic o f 
South A f r i c a 1.00 43,000 6.00 0.60 
United Kingdom 2,00 45,000 7.00 0. 24 
United Sta tes 24,60 109,900 17.00 0.04 
Sov i e t Union 45.00 56,711 9.00 0 .01 
Botswana 0.15 9*946 1.00 0.62 
Mozambique 0.04 341 0 . 0 0 1 0.09 
Swaziland 0.13 2,868 0.004 0.20 
Tanzania 0 .01 453 0 . 0 0 1 0.28 
Zambia 2.01 45 2.001 0.35 
Zimbabwe 0.270 3,124 0.005 0.11 
Other Countr ies 1. 50 29,196 0.070 0.30 
T o t a l 100 662,932 100 0.06 
Source: (Jp dated from: Coa l -Br idge t o the Future-Report o f the World Coal 
Study, . Mimrod Press , Boston. 1980 Mineral Industry of A f r i c a , 
Bureau o f Mines o f the United Sta tes Department o f I n t e r i o r , 
Washington, 1984-. Energy Environment and Development in A f r i c a ; 
SADCC: Energy and Development t o the Year 1980, B e i j e r I n s t i t u t e , 
Stockholm; 1984. 
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Table 3: World Coal Annual Production by Country 
Country • Production Percentagi 
(Mtce) 
Austra l ia 45.7 2.1 
Canada 28 .9 1.3 
Peoples Republic of China 459.0 21.1 
Federal Republic of Germany 152. 5 7.0 
India 95.0 4.4 
Poland 159.9 7.4 
Republic of South A f r i ca 98.7 4.5 
United Kingdom 8?.9 4.0 
United States 535. 2 24.6 
Soviet Union 505.2 23.3 
Botswana 0.1 0.005 
Mozambique ' 0.3 0.01 
Swaziland 1 .0 0.05 
Tanzania 0.3 0.01 
Zambia 0.1 0.-005 
Zimbabwe 0.2 0.01 
Other Countries 2.0 0 .1 
Tota l 2172.1 0.1 
Source: Up dated from: Coal-Bridge t o the Future-Report of the 
World Coal Study, Nimrod Press, Boston, 1980. Mineral 
Industry of A f r i c a , Bureau of Mines of the United States 
Department of I n t e r i o r , Washington, 1984. 
Energy Enrionment and Development in A f r i ca ; SADCC: 
Energy and Development upto the Year 1980, B e l j e r 
I n s t i t u t e , Stockholm. 
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Implications of Reserve/Production Relationship t o Supply 
The impl icat ion i s that on the basis of current production 
l e v e l s and amount of coal r ese rves , the reserves are capable of sus-
ta in ing production f o r fo reseeab le fu ture . These r a t i o s can be i n t e r -
preted t o mean the number of years f o r which such sustenance would 
l a s t . Thus considering the Soviet Union s i tuat ion as the indicator 
of the shortest per iod, the impl icat ion i s that the shortest time 
a national reserve would sustain production is about one hundred years. 
On a g loba l bas is , however, on the average, the current world produc-
t ion would be sustained f o r about three hundred years. 
COAL EXPORT POTENTIAL 
Those countries which do not have adequate domestic coal 
supply t o adequately meet t h e i r requirements must import coal from 
those countries with coal surpluses. Thus, coal surpluses must be 
ava i l ab l e to the world market in s u f f i c i e n t amount to meet the wor ld 's 
imports requirements. One o f the major f ac to rs which determine the 
a v a i l a b i l i t y o f coa l f o r th i s purpose i s export capab i l i t y of the 
producing country. Underlying th i s f a c t o r are the producer's produc-
t ion c apab i l i t y , on the one hand, and domestic supply-demand balances 
on the other. However, the c apab i l i t y , of each country, t o provide the 
surpluses f o r export market i s measured by export po t en t i a l . 
9 
A study has analysed, estimated and pro jected export 
po t en t i a l s , f o r the producing countr ies , uptc the year 2000. According 
to the study, the la rges t exporters are l i k e l y to be the United States 
and Aust ra l ia . Each country i s expected t o be capable of exporting 
above 100 mtce per year . The second largest exporters are l i k e l y to 
be the Republic o f South A f r i ca ; Poland; and Sov iet Union. Each of 
them i s expected to be capable of exporting more than to 50 mtce. 
The remainder are expected to be capable of exporting between 20 and 
10 
50 mtce . These pro jec t ions are expected t o meet the world coa l 
import requirements. Thus on the basis of t h i s study coal export 
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capab i l i t y of the products i s expected to meet world import 
requirements. 
INTERNATIONAL FREIGHT INDUSTRY 
The importance of cha rac t e r i s t i c and behaviour of transport 
sector on a commodity supply s i tua t i on cannot be over emphasised. 
The nature of transport sector determines whether a g iven consumer 
can get his supply from a chosen supply source® or producer, the 
nature of in te rna t i ona l f r e i g h t industry i s , t h e r e f o r e , an important 
f a c t o r . The major elements here are : ( a ) mode of shipment; 
( b ) capaci ty a v a i l a b i l i t y ; ( 3 ) f r e i g h t ra t e behaviour. 
SHIPMENT MODE 
On the basis o f mode of shipment3 the internat ional freight 
industry can be categor i zed in to two major sec tors . The f i r s t is a 
" spec i a l i z ed s e c t o r " . I t i s dependent on h igh ly spec ia l i z ed f a c i l i t i e s 
and in f ras t ruc tures . The . commodities i t handles are predominantly 
l i q u i d s , the major ones being: l i q u i f i e d natural gas (LNG); liquid 
sulphur; and petroleum f u e l s . A number of charac te r i s t i c s , and 
behaviour of i n t e r es t to in t e rna t i ona l commodity f l o w , are inherent 
in t h i s sec tors . Vessel c ap i t a l and operat ing costs are re la t i ve ly 
hign. Capacity supply i s usual ly based on p r i o r requests . The 
major i ty o f the ex i s t ing f a c i l i t i e s are usual ly owned, or alternatively 
l eased , by the Commodity s e l l e r s . The sector i s t h e r e f o r e , captive 
and consequently l e s s compet i t i ve . These elements render the shipment 
modes, in t h i s s e c t o r , r e l a t i v e l y i n f l e x i b l e in terms of both 
commodities or goods and in te rna t i ona l routes to be served. Because 
of the i n f l e x i b i l i t y and e f f e c t o f economies of s ca l e on transport 
cost to be cost e f f e c t i v e , the markets served must be su f f i c i en t l y 
l a r g e t o enable f u l l capaci ty u t i l i z a t i o n . 
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Tabic Reservc/Production Relationship by Country-
Country Roserve/Production Ratios 
Austra l ia 717. 72 
Canada 146. 78 
Peoples Republic of China 215. 67 
Federal Republic of Germany 225. 70 
India 130. 81 
Poland 372. 97 
Republic of South A f r i c a 435. 66 
United Kingdom 512. 53 
United States 205. 34 
Soviet Union 112. 17 
Botswana 99410. 00 
Mozambique 1136. 67 
Swaziland 28 68. 00 
Tanzania 1510. 00 
Zambia 450. 00 
Zimbabwe 15620. 00 
World 305.48 
Source: Tables 2 and 3. 
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The second sector handles coal shipment. I t i s con-
s iderab ly d i f f e r e n t from the one discussed above. I t i s "a general 
s ec to r " . I t depends on multipurpose f a c i l i t i e s and in f ras t ruc tures 
handling dry mater ia ls the bulk of which ore coa l i ron o r e , g ra ins , 
bauxite and phosphate rocks. The shipment mode here i s f l e x i b l e 
with respect t o both the commodities and the served routes . Even 
small, markets can be served at sustainable costs . Furthermore, t o the 
extent that the c a r r i e r s are mult i -purpose, the cost sharing i s 
f e a s i b l e thereby making unit costs r e l a t i v e l y low on a commodity bas is . 
Consequently, the transport costs a r e , l e s s s ens i t i v e t o market 
s i zes as the f u l l capac i t i e s can be u t i l i z e d on shipment of d i f f e r e n t 
commodities. The major inherent charac t e r i s t i c s and behaviour are. 
healthy compet i t ion, more ready capaci ty a v a i l a b i l i t y ; non-captive 
ownership; and short term leas ing arrangements. 
Capacity A v a i l a b i l i t y 
As stated e a r l i e r coa l shipment i s performed by a sector 
which a lso serves other commodities. The capaci ty a v a i l a b i l i t y in 
l i g h t of multipurpose nature o f th i s sec tor i s the r e f o r e a bas ic 
f a c t o r f o r coal supply s i tua t i on . Adequate capaci ty must be ava i l ab l e 
on a continuing basis to handle increasing volume of commodities. 
In the past the dry bulk capaci ty had adequately supported i n t e r -
national coal t rade . For the fu tu re , the expected s i tua t i on i s 
based on the perspect i ves developed from estimates and p ro j e c t i ons 
of 1 world coal s tudy 1 1 . The est imates considered a number of 
f a c t o r s c ruc i a l t o a v a i l a b i l i t y including: t o t a l increases in demand 
f o r a l l re levant commodit i e s ; the l i v e s o f the v esse l s , and ra tes of 
scrapping and losses . The conclusion of t h i s study was tha t , f o r a 
f o reseeab le fu tu r e , cry cargo v esse l capaci ty w i l l be adequate t o 
support t o t a l increased volume of in te rna t i ona l t rade dry bulk 
commodities, including coa l . Thus the ship capaci ty i s not seen as 
an adverse f a c t o r f o r in t e rna t i ona l coa l supply s i tua t i on . 
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Freight Rates 
Freights ra tes are e ssen t i a l l y transport charges. They 
g rea t l y determine coal supply costs . Thus in turn they g r ea t l y 
inf luence port c . i . f . pr ices of coa l . The major determinants of 
l e v e l s and behaviour of f r e i g h t rates are: ( 1 ) length of trade 
routes; ( 2 ) economies of sca le , ( 3 ) ship capacity supply/demand 
s i tuat ion . 
Table 5 shows f r e i gh t r a t e s , and distances f o r se lected 
coal trading routes. In general the f r e i g h t ra tes increases with 
route distances. However, the re la t ionsh ips are not necessar i ly 
proport ional . The US (East Cost) Pakistan route i s the l onges t , 
among the routes shown. The f r e i g h t ra t e f o r th i s route i s 
a lso the highest . But, there are few s i g n i f i c a n t dev iat ions from 
th is genera l i za t i on . For instance, the South Eastern §oast-f(enya 
route i s among the shortest . But f r e i g h t ra t e f o r the route i s 
among the highest. Another exception of a smaller order can be seen 
in comparing the s i tuat ion f o r cases of Austral ian-Indian and South 
A f r i c an - I t a l i an routes. The distance of the f i r s t route i s about 
5,000 nautical miles and f o r the second route the distance i s 6,500 
naut ica l mi les ; the second route being about 1,500 naut ica l miles longer 
than the f i r s t . However, at US $14.0, the f r e i g h t ra te f o r the f i r s t 
route i s s i g n i f i c a n t l y higher than that f o r the second route which 
stands at about US $10.3. The unproportional r e la t i onsh ip between 
distance and f r e i g h t rates and exceptional cases in which lower f r e i g h t 
rates are associated with longer distance are usually due to discounts 
and to other f ac to rs which may be in e f f e c t independently. 
A second f ac to r which a f f e c t s the f r e i g h t ra tes of the 
ocean-going shipments i s the ship s i z e . Due to economies of s ca l e , 
u t i l i z a t i o n of the big vesse ls r esu l t s in low unit shipment costs. 
On the other hand, u t i l i z a t i o n of small vesse ls r esu l t in r e l a t i v e l y 
high unit shipment costs . 
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The e f f e c t s o f the ships s i z e on f r e i gh t costs have been 
studied f o r some selected routes. Such a s p e c i f i c study _ was 
performed f o r three d i f f e r e n t ship capaci t ies and f o r three d i f f e rent 
12 
r o u t e s . The c a p a c i t i e s were 150,000 DWT; 115,000 DWT; and 75,000 DWT. 
The three routes or ig inated from South A f r i c a , Canada and Australia and 
ended in Western Europe. For each route the capac i t i es were reduced 
f rom 150,000 DWT t o 115,000 and then t o 75,000 DWT. For t h e South 
Africa-Western European route , the rates increased by 15.8 and 20.5 
per cent as the capac i t i es reduced from 150,000 DWT to 115,000 DWT 
and from 115,000 DWT t o 75,000 DWT, r e s p e c t i v e l y . For Canada-West 
European routes the rates increased by 9.4 and 6.0 per cent f o r 
s imi lar respect ive capacity reductions. F ina l l y , f o r the Australian-
West European route the rates increased by 7.9 and 18.1 per cent for 
s imi lar reductions. 
A f i n a l f a c to r which a f f e c t s f r e i g h t rates i s shipment 
capacity supply demand re la t ionsh ip . Two recent experiences demonstrate 
P F - F P R T ^ rrF THL«5 f a r t n r T H « -fi-pctl- o n p ' / T i i v v p r l s ln i -m J S I .a r * / AN^-t-r^L -i 3 
13 
route in 1981 . Along th is route, the normal f r e i g h t ra te was about 
US $5.0 per ton of eoal . However, in l a t e 1984, the f r e i g h t jumped 
upto US $20.0 per ton due to high ship space demand. Later the rate 
decl ined to US $17.0 and then f i n a l l y to US $ 12.75 as the capacity 
became more ava i lab le . In the beginning c f 1985, the rates eventually 
se t t l ed at the normal l e v e l as supply and demand became c lose to an 
equil ibrium. The second, experience which was r e l a t i v e l y moderate, 
occurred olon,, North America (East Coast) - Western Europe route in 
14 
1986 . As J resu l t of depressed capacity demand which prevai led 
during the most part o f the f i r s t hal f of the year , the ra tes declined 
t o about US $ 3.50 per ton. This rate increased to aix>ut US $ 5 and 
then f i n a l l y to about US $ 6 per ton as demand increased. 
Frequently, th i s f a e t o r i s the major cause of the short-
term f r e i g h t var ia t i ons . The f r e i g h t ra te increase with demand 
and the increase can be very s i gn i f i c an t depending on the capacity 
supply-demand gap f o r a given route. 
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Summary and Impl icat ions 
The impl ica t ions o f the In te rna t i ona l Fre ight Industry t o 
coal supply s i tua t i on have been discussed under three major elements 
of the market: mode of shipment; capac i ty a v a i l a b i l i t y ; and f r e i g h t 
r a t e behaviour. The sector o f the industry which handles the coa l 
has a number o f cha rac t e r i s t i c s with r e l a t i v e l y favourable impl icat ions 
to supply s i tua t i on of c oa l , p a r t i c u l a r l y in comparison t o the 
impl icat ions o f cha rac t e r i s t i c s , o f a counter-part s e c t o r , t o the 
supply s i tua t i on o f those commodities i t handles. In par t i cu la r with 
respect t o mcdei-of shipment, f l e x i b i l i t y inherent in the sector 
has .-^favourable cost impl icat ions t o • small markets as we l l as t o 
remote markets. Capacity a v a i l a b i l i t y i s not seen as a problem t o 
supply s i tua t i on . Whereas with f r e i g h t behaviour, though determined 
by a number of f a c t o r s , the nature of the market keeps the l e v e l s 
o f f r e i g h t ra tes compet i t ive and moderate with s i g n i f i c a n t f l uc tua t i on 
being caused only by short-term capaci ty supply/demand gaps. 
i 
'V 
ALTERNATIVE USES 
The nature of the uses of coa l i s a l so an important supply 
cons iderat ion p a r t i c u l a r l y in so f a r as i t determines the extent of 
competit ion among the uses and the r e f o r e the a v a i l a b i l i t i e s f o r these 
uses. Major uses o f coal can be broadly c l a s s i f i e d in to two. F i r s t , 
coa l i s used f o r generat ion of thermal energy. Second, coa l i s used 
in me ta l lu r g i ca l processes. The f i r s t use consumes just over 75 per 
cent o f the world coal production, thereby leav ing l e ss than 25 per 
cent f o r the second use. 
Furthermore, use of coa l f o r energy generat ion can be sub-
div ided in to two based on whether coa l i s used d i r e c t l y or i n d i r e c t l y 
f o r th i s purpose. In the d i r e c t use, coa l i t s e l f i s used t o produce 
thermal energy through a process of combustion. Generated thermal 
energy i s used f o r production of e l e c t r i c power and a l so f o r i ndus t r i a l 
app l i ca t i ons . In the ind i r e c t use, coa l i s converted in to e i the r gaseous 
and l i qu id f u e l s , through the conversion processes of c oa l g a s i f i c a t i o n 
and coal l i q u i f i c a t i o n , r e s p e c t i v e l y . 
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INTERNATIONAL COAL TRADING PATTERN AND IMPORT/EXPORT 
PREFERENCES 
The s i gn i f i cance o f an establ ished internat iona l commodity 
trading pat tern, l i e s mainly on two impl icat ions. The f i r s t one 
r e l a t e s to accessab i l i t y to the commodity supply system by small 
r eg iona l markets and by new entrants. For these categor ies of markets, 
a trading pattern can e i the r create high barr iers or reduce barr i e rs . 
High market barr i e rs favour monopolistic pract ices . These categor ies 
of markets would thus be eas i l y i so la ted by market compartmenti l ization 
and discr iminat ion and subject to non-competit ive pract i ces associated 
with a l a r g e l y contro l l ed market. However, high market barr i e rs would 
e a s i l y evolve from highly concentrated trading patterns. The second 
impl icat ion r e l a t e s to supply cont inuity f o r a l l markets including the 
t r a d i t i o n a l consumers. Here again a highly concentrated trading 
pattern would tend to r e s t r i c t coal f l ow not only along fa*oured markets 
but a lso t o those few traders along the major trading routes . 
The nature of in ternat iona l coa l t rading pattern i s 
character ized by f i gu r e 3 and tables G and 7. These i l l u s t r a t i o n s 
stpw that the pattern i s considerably d iverse . F i r s t , the f i g u r e 
shows that severa l routes rad ia te from major coal producing countries 
t o d i f f e r e n t parts of the world. Second, t ab l e 6 shows d i v e r s i t y both 
in d i rec t ions of the routes and the distances the routes cover. The 
route distances range from 3,GOO to 15,400 naut ical mi les . But 
various distances are covered within th i s d iverse route network. 
F ina l l y , t ab l e 7 shows the extent to which major world consumers 
of coal d i v e r s i f y t h e i r supply sources. A l t e rna t i v e l y i t shows the 
extent to which the major exporters d i v e r s i f y the dest inat ions 
of the i r coa l exports. Considering source d i v e r s i f i c a t i o n , the tab l e 
shows that Western European consumers import the i r coal from, at 
l e a s t , s i x sources, as f o l l ows : 25 per cent from Austra l ia ; 20 per 
cent from the United States; 15 per cent from ea<»h. - Canada -and. the 
Republic of South A f r i c a ; 10 per cent from Poland; and 15 per cent 
from the r e s t of the world. Japan imports her coal requirements from, 
at l e a s t , f i v e sources, as f o l l ows : about 33 pi®*1 cent from each 
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Austral ia and United States; 10 per cent from each Canada and the 
Republic of South A f r i c a , and 14 per cent from the res t of the world. 
Economics as ide , a major f ac to r underlining ex i s t ing coal 
trading pattern i s import/export preferences. The preferences are 
determined by d i v e r s i f i c a t i o n strategy which in turn aims at maximi-
zing supply securi ty in case of importers and market secur i ty f o r 
exporters. The aonsequence i s that coal from a given source would 
not only be destined to the market which i s most advantaged with respect 
to shipment re la ted cost. I t would, a l so be shipped to another 
markets provided the costs are within the economic l i m i t s . 
I t can be implied that unless the eocnomics of coa l changes 
considerably, the coal trading pattern w i l l continue t o be determined 
l a r ge l y b</ import/export preferences. Furthermore, i t i s l o g i c a l t o 
imply that since supply and market s ecur i t i e s are r a t i ona l considera-
t i ons , d i v e r s i f i c a t i o n strategy w i l l continue to be in p rac t i c e . I t 
i s there fo re reasonable to s ta te that unless g l oba l secur i ty changes 
considerably, the ex i s t ing internat iona l trading pattern w i l l p e r s i s t . 
Implications of the P i t t e rn to Supply 
I t has been demonstrated that the in ternat iona l coal trading 
pattern i.s d iverse . The impl icat ions of th i s type of pattern have 
also been discussed in the t e x t . Thus applying s p e c i f i c a l l y to coa l , 
f i r s t the small and new markets would f i nd i t r e l a t i v e l y easy t o access 
to world cc.-il supply sources and second supply cont inuity i s ensured 
f o r v i r t u a l l y a l l consumers of coal . 
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Table ; Coal Source D i v e r s i f i c a t i on as Consumption 
Percentages of Major Consumers 
Major Sources o f Coal 
Consumer Austral ia United Canada South Poland Rest of the 
States A f r i ca World 
Western 
Europe 25 20 15 15 10 15 
Japan 33 33 10 10 - 14 
Source: Compiled from Coal Bridge t o the Future: 
Report of the World Coal Study 
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SUMMARY: BASIC CONDITIONS, IMPLICATIONS 
AND AVAILABILITY POTENTIAL TO KENYAN MARKET 
The foregoing tex t has i d e n t i f i e d those basic condit ions and 
analysed the i r implicat ions t o the world coal supply condit ions. Here 
we put the Kenyan supply s i tuat ion in the context . In other words 
th is sect ion w i l l sythesis the ensuing impl icat ions and r e l a t e them to 
the Kenyan a v a i l a b i l i t y s i tuat ion . 
F i rs t with respect to resource and reserve we have i d e n t i f i e d : 
quanti ty, r e l a t i onsh ips , and d i s t r ibut i on . A l l of these measures by 
and large indicate favourable coal supply s i tuat ion . The aboundance 
of resources and reserve and the i r r e la t i onsh ips , suggest that greater 
opportunit ies ex is t f o r broadening the more immediate supply base by 
converting resources t o reserves , subject to r e a l i z a t i o n of des i rab le 
dynamics. However, the nature of d i s t r ibut ion favours supply condit ions 
by reducing concentrations of r eg iona l and national resources and 
reserve ownership and contro l . In other words, on the basis of 
conventional theory of indust r ia l economics which r e l a t e s market 
structures or charac te r i s t i cs to behaviour, the impl icat ion here i s 
that concentration of th i s type would render supply res t ra in ing and 
disrupting bar r i e rs and e f f o r t s l ess e f f e c t i v e . 
Second reserve/production re la t ionships shown as r a t i o s , a lso 
ind icate favourable internat ional supply s i tua t ion . The impl icat ion 
here i s that greater opportunit ies to expand production by merely 
increasing u t i l i z a t i o n capac i t i e s , developing and exp lo i t ing i d l e 
reserves do ex i s t . 
A third condit ion pertains to export capaci ty . Underlying 
th i s f ac to r are the production capac i t i e s , assuming s u f f i c i e n t reserve 
supply base, and the domestic supply - demand balances. A des i rab le 
IDS/DP 289 
export capac i ty , based on production s i tuat ion on the one hand and 
domestic demand s i tuat ion on the other must ex i s t in order t o sustain 
any expected in ternat iona l coal requirement. I t was found that des i rab l 
capac i t i es have ex is ted and are expected to e x i s t in . the fqreseable 
future . 
The condit ions stated above r e l a t e t o supply condit ions 
through the capac i t i es to generate coal and a v a i l surplus up to the 
points of production only . The strengths of the remaining condit ions 
are however, inherent in the i r r e la t i onsh ips with, and impl icat ion t o , 
f e a s i b i l i t i e s o f t rans fer ing the surplus from exporting countries 
to various importing countr ies. The f i r s t condit ion under th is 
category pertains to charac te r i s t i cs and behaviour of the dry cargo 
sector of the in ternat iona l f r e i g h t industry as determined by: mode 
of shipment, shipment capacity demand, and a v a i l a b i l i t y and f r e i g h t 
ra te behaviour. The second condit ion pertains to trading patterns. 
Underlying th is f a c t o r i s export/import pre fe rence , a behaviour 
which i s based on the d i v e r s i f i c a t i o n strategy which has been in 
turn necessi tated by needs f o r r isk minimization or seco r i t y 
maximization. 
In t o t a l i t y these conditions are favourable t o supply 
s i tuat ion in that they f a c i l i t a t e coal supply and trade across the 
ocean and the in ternat iona l boaders. With respect t o internat ional 
f r e i g h t market, the f l e x i b l e nature of mode of coal t ransportat ion, 
competit ive charac t e r i s t i c s of dry cargo sector and hence the stable 
and competi t ive f r e i g h t rate behaviour have been conducive to 
wifxfepread transact ions, trading patterns and reasonable unit costs 
which have favoured even small markets as wel l as those markets which 
are r e l a t i v e l y f a r away from sources of coa l . With export/import 
pre ferences , and within the l im i t s of economic cos ts , a cost independent 
trading patternhas emerged in the in ternat iona l coal market. This 
pattern has the capacity t o f a c i l i t a t e a v a i l a b i l i t y of coa l to new and 
small markets, and the capacity t o reduce monopoly charac te r i s t i c s in 
the internat ional market. I t there fore ensures high degree of supply 
c e r t a in i t y . 
„ qo _ jo — 
Kenya's Pos i t ion 
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Overa l l , the conditions which have been discussed in the 
foregoing text would f a c i l i t a t e a v a i l a b i l i t y o f coal to the Kenyan 
market. The category of conditions which pertain t o : resource/reserve 
aboundance; resource/reserve re la t i onsh ip ; resource/reserve d is t r ibut ion ; 
reserve/production re la t i onsh ip ; and production capac i t i es and export 
capac i t i e s , genera l l y , ensure a favourable bas ic supply s i tuat ion to 
the Kenyan market in the same manner they do to the in ternat iona l u< : 
market. Conditions which pertain t o transport f e a s i b i l i t y were found 
technica l ly favourable on a g lobal bas is . Here again, Kenyan s i tuat ion 
is s im i l a r l y favoured. With respect to d istance, i t was found that a 
route of upto 16,000 naut ical miles i s f e a s i b l e . Kenyan market l i e s 
within th i s distance from the major coal producers. This means that 
the Kenyan market l i e s w i t h i n d f e a s i b l e coal trading distances. With 
respect t o the f r e i gh t r a t e , two major favourable observations can be 
made: F i r s t , Kenya can procure coal at a cheaper f r e i g h t ra t e than 
the current procurement f r e i g h t r a t e s , and, second the Kenyan market i s 
capable of absorbing f r e i g h t rates which f a l l on the high side of the 
in ternat iona l f r e i gh t ra te range. These are d&duceable from tab le : 
5 which shows tha t , at US $ 18.00 per ton, the procurement f r e i g h t 
rates f o r Kenya i s among the highest in the world. Further, under-
ly ing the f avourab i l i t y of the f r e i g h t r a t e , t o transport f e a s i b i l i t y , 
are the market f o rces which tend to keep the rates at low and competit ive 
l e v e l s . Th< implicat ion here is that f r e i g h t ra tes f o r coal routes to 
Keny i are l i k e l y to decrease once the Kenyan market i s adequately 
integrated within the internat iona l coa l market system. 
For trading pattern the Kenyan market i s posit ioned within 
the reach of c r i t i c a l route systems. Thus Kenya market l i e s within the 
reach of a route system which l inks Austral ia to major coal markets in 
Western Europe, Mediterranean region and Middle East. I t i s also within 
the reach of a major route system which l inks majer coal sources of 
North America to Middle East and Asia. Further more, the Kenya market 
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i s within the reach i f the international dry c a ^ o route system to 
which i t i s connected by her internat ional port of K i l ind in i . With 
favourable" f r e i gh t and the f l e x i b i l i t y , which was ea r l i e r i den t i -
f i e d as a favourable character i s t i c of the dry cargo sec tor , the trade 
pattern would f a c i l i t a t e coal a v a i l a b i l i t y to the Kenyan market. 
CURRENT SUPrLY SOURCES AND THEIR SUPPLY POTENTIALS 
So f a r the actual supply sources have not been discussed. 
Here these sources are reviewed and the i r supply capab i l i t i e s are 
assessed. Kenya imports coal from only two countr ies: Swaziland and 
Mozambique. Swaziland supplies about 65 per cent of the Kenyan 
coal consumption. Thus the remaining 35 per cent comes from Mozambique. 
These two have s a t i s f a c t o r i l y met the Kenyan requirements. Their 
capabi l i ty t o meet envisaged increases w i l l depend on a number of 
f ac tors some of which are reviewed in the forthcoming discussions. 
Swaziland Coal and Supply Potent ia l to Kenya 
already been stated h i s source supp l i ' s about 65 per cent 
of the Kenyan coal requirements. The potent ia l oi Swaziland as a supply 
source f o r the Kenyan coal requirements depends , f i r s t on those general 
basic condit ions which have, e a r l i e r , been discussed within the g lobal 
context and second on some s p e c i f i c conditions prec ip i ta ted by the 
p o l i t i c a l s i tuat ion and associated changes in the southern region of 
A f r i ca . 
Regarding the general basic condit ions, resource/reserve 
s i tuat ion; production; ana reserve/production re la t ionship f o r Swazi-
land nave been ea r l i e r shown in tab le 2, 3 and 4-, r e spec t i v e l y . And 
considering these f i gu res together with: production capacity; export 
capacity; domestic balances, and competit ive posi t ions of the Kenyan 
competitors f o r Swaziland coa l , one gets the picture of the implications 
of the basic conditions on the potent ia l of the Swazi coal deposits as a 
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supply base f o r the Kenyan coal requirements. The supply impl icat ion 
deduceable from the f i gures in the tables i s that considerable expansion 
opportunit ies ex is t f o r both actual production and production capacity. 
Resent production trends tend to support the above observation as they 
demonstrated substantial expansion of capab i l i t y between early 1970s 
and Mid 1980's. During th i s period the average annual production increased 
from 130,000 to 180,000 ton. 
However, even with minimal e f f e c t s on the Swazi export capa-
c i t y , the supply potent ia l with respect t o the Kenyan market must, fu r the r , 
be seen against the background o f the competit ion, f o r surplus coal 
f o r export , from other export markets. P r ec i s e l y , the extent of the 
a v a i l a b i l i t y o f Swazi surplus coal would to a s i gn i f i c an t degree depend • 
on competit ive advantages Kenyan market has over other export market 
and v i ce -versa . One cruc ia l f ac to r here i s the po l i cy of Swaziland 
which t i e s export of coal to her development a c t i v i t i e s . 
There are three major export markets f o r Swaziland coa l . 
These are; Kenya, South Korea, and Mozambique. Kenya is the la rges t 
market. I t imports about 50 per cent o f Swazi . coal export . The 
remaining portion i s shared more or l ess equally between Korea and 
Mozambique. Various trading r e l a t i ons ex i s t between Swaziland and 
importers of her coal . Any type of such re la t ionsh ip would, however, 
inf luence competit ive pos i t ions of an importer as they do r e f l e c t the 
degro; of committments between Swaziland and the importer. 
The Kenyan conl consumer and the Swazi coal producers do not 
have any long-tu?m b i l a t e r a l coal trade agreements. At best there may 
be short term supply agreements commonly designed t o ensure some degree 
of supply and market c e r t a i n i t i e s . However, such agreements are 
usually less binding and hardly l a s t f o r more than s ix months. Further-
more they are usually modif ied or cancel led on short not i ces . Thus, 
trade in coal between Kenya \nd Swaziland i s l a r g e l y governed by, f i r s t , 
f r e e market f o rces which necess i tate such exchanges and, second, 
d i v e r s i f i c a t i o n s t rategy which i s usually pract ised to minimize supply 
r isks on the part of Kenya and market r i sks on the part of Swaziland. 
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But, the Swaziland has an export po l i cy t i e s coal trade 
between i t and South Korea to some development a c t i v i t i e s . The trade 
is under a wide range o f b i - l a t e r a l agreements which are in turn 
tied to development ac t iv r l t i es . Thus whereas one of the fundamental 
motives f o r the trade can be at t r ibuted t o d i v e r s i f i c a t i o n s t ra tegy , 
the trade i s l a r g e l y governed by those arrangements which involve long 
term commitments. E f f e c t s o f f r e e trade elements are there fo re reduced 
in the case of South Korea and Swaziland coal t rade . 
In a nutshe l l , with no long-term b i - l a t e r a l trade agreement 
between Swaziland and Kenya, on the one hand, and long-term commitments 
between Swaziland and South Korea, on the other hand, Kenyan market 
can only occupy a second pos i t ion within the Swazi supply p r i o r i t y 
l i s t . As such th is s i tuat ion reduces the po tent ia l f o r supplying 
Kenyan market with coa l . 
The forego ing lac cart, r e l a t e to the supply s ide . On the 
demand side o f the Swaziland market, the s tate of consumption i s one 
of the major f a c t o r s t i e d t o export supply p o t r " 1 . As implied, 
in the e a r l i e r d iscussion, th i s f a c t o r operates through i t s e f f e c t on 
export capacity a l s o . In essence, the domestic market can be seen 
as a competitor o f the export markets. Thus the degree of competition 
would determine the export supply po ten t ia l . This s i tuat ion i s bound 
to be increasingly e f f e c t i v e . Thus, even though i t i s implied in th i s 
text that coal production i s l a r g e l y export or iented some trends in 
Swazi domestic energy consumption sector indicate that the export 
markets are bound to increas ing ly face competition from the domestic 
market. Pert inent f ea ture here are trends, patterns and l e v e l s o f 
consumption. The -current consumption stands at about 92,000 tons of 
17 coal equivalent ( t e e ) per year . Of th i s about 72,000 tee i s 
supplied from the domestic production. The remaining 20,000 tee i s 
18 
imported from the Republic of South A f r i ca . The major consumers are 
industrial, household and e l e c t r i c power sec tors . The f i r s t two 
sectors consume about 84 per cent and the l a s t consumes about 16 per 
- 42 IDS/DP 28 9 
cent o f the domestic consumption. At th i s s t a t e o f consumption the 
Swaziland would s t i l l have at l e a s t about 50 per cent o f i t s production 
a va i l ab l e f o r export markets even a f t e r e l iminat ing her dependence <sn 
imports from the Republic of South A f r i c a . 
However, considerable changes in the s t a t e o f consumption 
are expected to occur in patterns and l e v e l s o f consumption. E l e c t r i c 
power s e c t o r ' s share of coa l consumption i s expected t o increase from 
19 
the current 16 per cent to 55 per cent by the end of 1980's . The 
t o t a l consumption i s expected to increase at an average r a t e of 5 per 
cent annually over the 1980/2000 per iod. In other words, consumption 
i s expected to increase t o over a m i l l i o n t e e by the end of t h i s 
century. Unless matched by equivalent expansion of production, these 
changes are bound t o subs tant ia l l y a f f e c t the Swazi?s coa l export supply 
po t en t i a l . , 
For production, the extent t o which any reasonable expansion 
can be achieved l a r g e l y depends f i r s t on the f e a s i b i l i t y to expand 
production of Mpaka C o l l e r i e s Mine ind second on the f e a s i b i l i t y t o 
expand transport capac i ty . In the pas t , those f a c t o r s have considerably 
res t ra ined production of coa l in Swaziland. The bulk of Swazi c oa l 
i s produced from the Mpaka Co l l e r i e s . I t produces about 90 per cent 
of the domestic production. I t i s the only source o f the export coa l . 
Furthermore, the mine accounted f o r the bulk of production increases 
which in turn were respons ib le f o r the trends discussed e a r l i e r . Due 
to these developments, the mine's production i s c l o se to approaching i t s 
design capaci ty . The marginal capaci ty increases are on the dec l in ing 
trend, implying, dec l ines in the production growth. A l so , l o g i s t i c 
capaci ty has been an add i t i ona l constrain to coa l production expansion 
in Swaziland. With about 60 per cent of the domestic production 
supplying export market Swaziland coal production i s l a r g e l y export 
o r i ented . 
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The production nas been t i e a t o tne uo ix i ty t o transport 
coal to the ports f c r export. Unless the capaci ty of the exporting trans, 
•ort f a c i l i t i e s an.1, in f rastructure increase s i g n i f i c a n t l y , the expansion 
of production would be ex, ?cted only t o be moderate with the bulk of 
the addi t ional production supplyin the Swaz*. market. Plans are , 
however, underway to expand l o g i s t i c capacity so that - Swaziland can 
expand i t s coa l export. Of necess i ty , the e f f e c t of th is would be t o 
increase supply po tent ia l to Kenya. But th i s should be seen l a r g e l y 
in long-term perspect ives . 
F i n a l l y , the p o l i t i c a l s i tuat ion in the Southern A f r i ca i s 
a lso a major issue regarding the Swaziland's supply po ten t i a l . In 
part icu lar the threat posed by th is s i tuat ion has necessitated formula-
t ion and implementation of p o l i c i e s aimed at reducing dependence on 
the Republic of South A f r i ca f o r energy supply. 
Current dependence o f Swaziland on South Afr ican energy sources 
i s considerably high. I t has been e a r l i e r pointed out that about 
20,000 tee o f *oa! .. representing ...bout 20 per cent cf domestic consump-
t i o n , i s imported from the Republic of South A f r i c a , annually. Further-
20 
more, Swaziland imports about 200 gwh of e l e c t r i c power, which 
represents about 60 per' ceni: o f i t s consumption, from the same country, 
annually. Worr;e s t i l l , i t depends en t i r e l y on the Republic of South 
A f r i ca f o r i t s petroleum products requirements. I t imports about 21 190,000 tee t o meet i t s annual requirements 
Measures to change th is dependence are already underway. 
Because of uncer ta in ! t i es ar is ing from the p o l i t i c a l s i tuat ion in 
South A f r i c a , the Swaziland National Po l i cy has put attainment of 
energy independence as a p r i o r i t y . The po l i cy statements ar t i cu la ted 
expanded use of domestic coal f o r e l e c t r i c power generation as a means 
of a t ta in ing self-dependence on energy. Underscoring growing domestic 
demand, th i s i s considered as a medium term ob j e c t i v e s . The long-
terms po l i c y ob j e c t i v e s aim at s i gn i f i c an t reduction of dependence 
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on refined petroleum products from the Republic of South Africa. 
This is supposed to be achieved not only by r e f i n ing crude o i l within the 
country but also by S' bst^ ation of the more scarce crude o i l fuel products 
with the more available domestic sources of energy such as coal. Again 
here the overall e f fect would have a negative impact on the potential 
for supplying export market. The supply po tent ia l with respect to the 
Kenyan market wi l l be affected accordingly. Thus in trying to reduce 
her dependence on the energy sources from the Republic of South Africa, 
Swaziland wi l l have to divert more of h&r coal production to meet 
increasing domestic energy requirements, thereby reducing the surplus 
which would, otherwise have been ava i lab le f o r export market. 
Mozambique Coal and Supply P o t ^ t i a l to Kenya 
As mentioned earlier Mozambique supplies about 35 per cent of 
the Kenyan coal requirements. The information which would enable us 
to perform an analysis of the supply potent ia l in a detailed manner as 
in the case of Swaziland is net ava i lab le . However, some few relevant 
OiJbei'Vri LXOUtf (AilhpVi ficPAecmont P r^t 1 )(=> hriRHf] exist. 
The resources/reserve status indicate r e l a t i v e abundance, (see 
Tables 2, 3 and 4) implying high potent ia ls f o r production and capacity 
expansions. The desire to exploit these potent ia ls have been ref lected 
in the expected leve l of expansion. Currently the annual production 
22 
stands at about 600,000 tons . However, plans are underway to expand 
23 
the annual production to 6 mill ion tons , thereby increasing the 
production ten times. Although the time within which this production 
target wi l l be reached in not spec i f i ed , by the end of this century 
only one third of the target is expected to be pe .ched. A recent pro-
jection puts the expected annual production at about 2 million tons by 
24 the year 2000 . 
The feas ib i l i ty of achieving these production targets and there-
fore the impacts of such expansions on the export supply potentials should 
be seen in light of real situation of Mozambique. As earlier observed, 
achievement of 5 million tons per year as annual production would mean 
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increasing the production a thousand times, ^enlevement of tne second 
targec would mean a three hundred times increase within ten years . By 
and l a rge achieving these target would require support o f substantial 
amount o f resources and a number of adjustments. But these condit ions 
are unl ike ly to be met considering the s ta te of securi ty and economics 
preva i l ing in Mozambique. 
Even when a substat ia l expansion in coa l production i s achieved, 
supply po t en t i a l f o r the Kenyan market would be subject to yet another 
b i l a t e r a l trade agreement and/or arrangement t i ed to development 
commitments. The planned expansion i s intended t o meet meta l lurg ica l 
coal requirements f o r the Braz i l ian s t e e l industry. The governments of 
Braz i l and Mozambique have reached an agreements under which the Braz i l 
Government i s t o develop the Mozambique coal to achieve th is o b j e c t i v e . 
F i n a l l y , as in the case of Swaziland the domestic demand 
implicat ions on the export supply po tent ia l can be seen in terms of the 
t-To^^c in the dome*t5o consumption. The current consumption 
25 
m about 30,000 t e e per year . The annual average growth i s expected t o 
be about 3 per cent . Thus with the current consumption and the current 
r a t e , the annual consumption i s expected to be about 500,000 tee by the 
end of the century. This growth in consumption w i l l be a consequence 
of f i r s t , the demand growth due to general economics growth and, second, 
the growth due t o the impact of the Government s t ra t egies to reduce 
dependence on the external sources of energy. Overa l l th is growth 
w i l l necessar i ly lead to increased dependence on domestic sources of 
coa l , thereby adversely a f f e c t i n g export supply po t en t i a l s . 
TANZANIA COAL MP SUPPLY POTENTIAL TO KENYA 
Although Tanzania has never supplied coal to Kenya, some condit ions 
render i t s po tent ia l f o r coal production an explorable issue within 
the .context o f coa l supply po tent ia l t o the Kenyan market. These are: 
( 1 ) the s ta t e of her coal endownment, ( 2 ) locat ion with respect t o the 
Kenyan market, and f3N transportation and trade connections with Kenya. 
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Tanzania has high qual i ty coal depos i ts , the bulk of which are 
located in the Southern and Western areas of Ruvuma Regions. The 
resources are estimated at 1520 mi l l i on tons and the reserves at 319 
2 6 
mil l ion tons . The current production stands at 10,000 tons per 
27 
annum . But plans are underway to expand production to 200,000 tons 
per year. This expansion i s expected to be r ea l i z ed through expanding 
the capaci t ies of the ex i s t ing mines as we l l as through opening new 
mines. Two major constrains to the expansion o f production are ( 1 ) 28 
cap i t a l and ( 2 ) market uncertainity . In order to acquire adequate 
c a p i t a l , the Government of Tanzania has approached the internat iona l 
community. To date , coa l is produced to meet domestic requirements 
only , consist ing mainly of demand from the indust r ia l sec to r , which 
consumes about 70 per cent of the production f o r both energy generation 
and metul lurg ica l appl icat ion and e l e c t r i c power sector , which consume 
the remaining 30 per cent. However, plans to expand the market i s 
based on the expectation tha t , f i r s t , the domestic consumption w i l l ui 
s i g n i f i c a n t l y expand and second, export markets w i l l be appropr iate ly 
penetrated to absorb the surplus output. 
The fo l lowing are seen as the poss ib le export markets: 
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I t a l y , Kenya, Uganda, and Malawi . The d i v e r s i t y of the markets r e f l e c t s 
the export d i v e r s i f i c a t i o n strategy which Tanzania intends to be 3 0 
adopted as a means of reducing r isks re la ted to market uncer ta in i t i es 
Among these export markets, Kenya i s seen as having the highest po ten t i a l 
as an export out l e t t o the Tanzania coa l . A number of reasons can be 
c i t ed in accounting f o r th i s s i tuat ion . The f i r s t two reasons have 
already been stated in connection with po tent ia l o f Tanzanian coa l 
deposi ts . The f i r s t i s the easy a c c e s s i b i l i t y to the Kenyan market due 
to transport routes system connecting Tanzania and Kenya. The major 
coal deposits l i e within th is system. Their s i t e s are connected to 
Tanzania - Zambia Railway (TAZARA) at Mbeya. This ra i lway ends in 
Dar-es-Salaam which i s in turn l inked to Kenya v i a road, ocean and r a i l 
routes. The second reason i s the long standing trading t r ad i t i on which 
dates back to the co lon ia l days. Trading s t i l l continue between the 
two countries and the recent opening of the borders i s l i k e l y t o streng-
then i t . Other reasons however, r e l a t e t o the nature of the Kenyan 
economy, pa r t i cu l a r l y , in comparison to the economies of those poten-
t i a l markets within Eastern A f r i c a . Among these are : the s i z e of the 
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market: the s t a b i l i t y of the Kenyan currency, and the p o l i t i c a l s t a b i l i t y 
in Kenya. 
In summary the only major negating f ac to rs to po ten t ia l s of 
Tanzania coal with respect to coal a v a i l a b i l i t y in Kenya is the investment 
cap i t a l . This constrains the expansion of production. With expansion in 
production, the export capab i l i t y of Tanzania w i l l l i k e l y be increased. 
Even though because of export d i v e r s i f i c a t i o n s t ra tegy , Tanzania considers 
a number o f countries as po t en t i a l export markets, f o r f ac to rs inherent 
in transport route system, trading t r ad i t i on and the nature of Kenyan 
economy and i n s t i t u t i o n s , the Kenyan market i s seen as the most a t t r a c t i v e 
o f a l l the po tent ia l export markets. However, t h e " . _' of the actual 
supply capab i l i t y can not be p.stimated because the information on which •. 
th i s can be based i s not ava i l ab l e . 
COAL AND FUEL OIL CONSUMPTION MP COAL CONSUMPTION POTENTIAL 
IN KENYA. 
The en t i r e energy demand structure was presented in table 1, 
and discussed at the introductory part o f th is t e x t . In th is sect ion 
in order t o es tab l ish a background picture f o r the po ten t i a l f o r coal 
consumption as we l l as f o r subst i tut ion from a micro-economy perspect ives , 
f i r s t , the Kenyan coal and f u e l o i l market structure i s presented on the 
basis of l e v e l s and shares of consumption,, by industry. And second 1973/ 
84 consumption trends are presented. Both presentation are analysed. 
Coal and Fuel Oi l Consumption Structure: Distr ibut ion by Industry 
Table 8 shows industr ies which are the actual consumers of 
coal and f u e l o i l . By impl icat ion i t a lso shows po tent ia l consumers of 
coa l . In other words, the tab le shows those industr ies or sectors which 
would be candidates f o r coa l/ fue l o i l subst i tut ion. The tab le i s based on 
1983 data. 
For coa l , the consumption i s dominated by cement industry. 
The tab le shows that th i s industry alone accounted f o r about 99.94 per-
cent o f the en t i r e coa l consumption in 1983. Metal and metal f abr i ca t i on 
industry accounted f o r the remaining share. However, as implied in a 
l a t e r discussion, ceramic f a c t o r i e s which f a l l s under the category of 
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g l a s s , c: j ct. J. pc/cterv industr i es have a l so r o - r ted t o the use of 
coal . I t i s l i k e l y that the i r consumption in 1983 was i n s i g n i f i c a n t . 
Fuel o i l i s consumed by v i r t u a l l y a l l the indus t r i e s . How-
eve r , in th i s can- a lso the cement industry i s the l a r g e s t consumer o f 
the f u e l . In H.V. i t consumed about 31,000 t e e , represent ing about 
3'f } ' . . rent o f that' y e a r ' s t o t a l consumption. 
The next l a r g e s t consumer o f f u e l o i l i s the pulp and paper 
industry , which as the tab l e shows consumed about 21,840 tons in 1983. 
ics consumption was about 24 percent o f the t o t a l consumption o f f u e l 
011 ' . in the indus t r i a l sec tor . The impl ica t ion i s that only two 
industr ies in the Kenyan economy account f o r more than 50 percent o f the 
fue ] o i l consumption in the Kenya indus t r i a l s e c t o r . 
v _ & 
Food/Beverages and t e x t i l e s a r e , however, a l so s i g n i f i c a n t 
consumer.-* o f f u e l o i l . As the tab le shows, the former consumed about 
20 nercent and the l a t t e r , about 8 percent o f the t o t a l i ndus t r i a l 
consumption o f f u e l o i l in 1933. The remaining proport ion o f about 
12 perc.n>. was shared among the s, : l e s s s i g n i f i c a n t consumers. Their 
consumers ranged between 0.3 percent which was a t t r ibuted t o the 
p>':.i. t pt'bli: ' ig industry , t o about 5.1 percent ; a t t r ibuted to 
chemical and f e r t i l i z e r indust r i es . 
_ .LiConotr.r.;)eion o f Fuel. O i l and Coal by Industry, 1983 
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Source: Computed from Energy Aug i t , 
Min is t ry o f Energy and Regional , 
Do- c-Ter .^ Na i rob i , 1935. 
C^r -u:ipticn T: u.:ds: Coal and Fuel O i l Consumption and Shares 
in the Kenyan Economy f o r the 1973/84 Period 
Table 9 chows the annual consumption o f c oa l , f u e l o i l , the 
tottu. energy equiva lent and the shares of t o t a l energy requirements 
'•Mc.h had been met by coal f o r the 1973/74 per iod . 
For c oa l , the .-onsumption was about 50,000 t ee in 1973. In 
1984 the consumption had increased to about 118,200 t e e . Thus the 
consumption of coa l i n the Kenyan economy had more than doubled within 
•a decade. The trend v.ar character ized by notable f l a c t u a t i o n s , the most 
pronounced ones being in 1975, 1982, and 1983. These were mainly due 
-o f l a o tua t i ons in production in the cement industry which i s the major 
coa l con imer. 
Loth increase:. • .Vir'.ituxion and exp aspens in the cement and 
ceramic indus t r i e s account f o r the o v e r a l l increasing trends in coa l 
consumptions. On t h " average, consumption o f coa l in Kenya grew at an 
annual r a t e o f about cent with a more rapid growth being r e a l i z e d 
~n the l a t e r par ts o f tlr-: per iod. 
For f u e l ^J . j die consumption was about 433,000 t e e in 1973. 
However, in 1?84, the consumption, being a t about 432,000 t e e , was s l i g h t l y 
lower Annual f u e l o i l consumption was character ised by, f i r s t , a 
ster y increasing trc.-'il v.^  'ch pushed the consumption to a maximum o f 
a. ouc 538,C'JO tee in 1977 and, second, a dec l in ing trend r esu l t ing 
in o v e r a l l per iod minimum of abort 364,000 t e e in 1983. From th i s 
- igure the consumption increa .ad. +0 about 432,000 t ee which was reached 
in 1384. As e a r l i e r stTte.l t h i s consumption was lower than in the 
beginning of the per iod covcred here. 
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The trends in f u e l o i l consumption were inf luenced mainly by 
four f ac to r s : the general trend of growth in economy, the introduction 
of more f u e l o i l intensive f a c t o r i e s , notably the Pan-African Paper 
M i l l at Webuye, the pr ice of crude o i l , and f u e l subst i tut ion, which 
as e a r l i e r pointed out were undertaken in cement and ceramic industr ies . 
Of these f a c t o r s , the inception of the more f u e l o i l in tens ive f a c t o r i e s 
and the general economic growth were the main causes cf the increasing 
trend over the 1973/79 per iod. However, subst i tut ion l a r g e l y accounted 
f o r the subsequent dec l in ing trends. The pr ices of crude o i l .had moderate 
e f f e c t s on the increasing trends whereas they played f a c i l i t a t i n g 
r o l e on subst i tut ion. 
The re la t i onsh ip between coal consumption po tent ia l and 
consumption of fue l o i l i s obvious. The impl icat ion i s , however, 
that the minimum po ten t i a l f o r coa l consumption in the Kenyan economy 
can be evaluated on the basis of a scenario that el iminates f u e l o i l . 
The basic assumption i s that use of coal can be expanded so that i t 
completely replaces f u e l o i l . The d i f f e r e n c e between the actual coal 
consumption and t o t a l energy consumption i s the measure of coa l po t en t i a l . 
Put d i f f e r e n t l y th i s f i gu r e i s the actual f u e l consumption. For the 
future th is assumption p reva i l s but the t o t a l po tent ia l would be the 
t o t a l projected energy consumption, wnich on assumption of zero growth 
would stand at the 1984 consumption. Also to the extent that coa l 
po tent ia l i s a r e f l e c t i o n of the extent t o which coal use can be expanded 
by replacing fu e l o i l , in terms of proportions i t can be measured e i ther 
d i r e c t l y by the share o f f u e l o i l consumption or i n d i r e c t l y by the share 
of coal consumption. In other words, the third column o f tab le 9 which 
is fue l o i l consumption shows the po t en t i a l f o r coal in the respec t i ve 
years. However, the shares of coa l , in the f i f t h column, are ind i r ec t 
measures of the po tent ia l s as they indicate the extent t o which coal use 
would be expanded t o completely replace f u e l o i l . 
At the current pattern of energy consumption the impl icat ion o f 
the f u e l o i l e l imination scenario i s that coal use po t en t i a l i s about 
432,000 tee per year. For the future the f i gu r e would be the pro jected 
t o t a l energy requirements. On the assumption of zero growth th i s f i g u r e 
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would stand at 550,200 t e e , the current t o t a l energy consumption. In 
terms of proport ional ind icators , the 22 per cent which was the share 
of coal in 1984 implies that po ten t i a l f o r coal use stands at 78 per 
cent , o f the t o t a l energy consumable in the sectors in question. 
In short , although use of coal has grown considerably and the 
use of f u e l o i l has considerably declined over the l as t decade, f u e l 
o i l s t i l l dominates as a source of energy in the sectors where coal and 
fue l o i l are subst i tutes . With a low actual use and with highly f e a s i b l e 
subst i tut ion p o s s i b i l i t i e s , the po tent ia l f o r coa l in Kenyan economy 
is high. The economy can expand i t s annual consumption o f coa l to 
432,000 tee even at a zero growth ra t e , thereby el iminating the use of 
fue l o i l . In other words th is f i gu re i s the monimum addi t iona l coal 
supply Kenyan economy would require t o r e a l i z e a complete subst i tut ion 
of f u e l o i l with c o a l , at a zero growth ra te f o r consumption of energy 
in the areas where subst i tut ion would be re l evant . 
- 52 - IDS/DP 28 9 
SUMMARY MP CONCLUSION 
Coal supply prospects are remarkably good. The analysis of 
condit ions which inf luence supply s i tuat ions and the evaluation of the 
Kenyan pos i t ion within the internat ional coal economy indicate that 
accessab i l i t y of the Kenyan consumers to the internat iona l sources of coal 
in considerably favourable. Coal can reach the Kenyan market from 
d i f f e r e n t sources, which are comparable to the costs at which Kenya i s 
current ly acquiring i t s coal requirements. On the other hand, a number 
of constraints face the current Kenya's suppliers of coa l . 
Coal consumption in Kenya has increased considerably both in 
absolute terms and in r e l a t i on to consumption of f u e l o i l . In terms 
of energy equivalent of coal and f u e l o i l combined, the energy provided 
by coal was about 7 per cent of the energy requirements o f those 
sectors which depend on these sources of energy in 1977. However, 
by 1984 th is proportion had increased to about 20 per cent. The increase 
was due, pr imar i ly , to moderate subst i tut ion of f u e l o i l with coa l 
which has taken place with time and subsequent growths in consumption 
as we l l as the emergence of new users. 
However, considerable po ten t i a l f o r coal consumption, within 
the Kenyan economy, s t i l l e x i s t s . This ar i ses from subst i tut ion poss i -
b i l i t i e s indexed by fu e l o i l consumption l e v e l s and structure . A 
complete subst i tut ion of f u e l o i l with coal would necessar i ly lead to at 
l eas t f i v e times increase in annual coa l consumption. This ra i ses 
the question of capab i l i t y o f the current supply sources as we l l as o f 
the prospects f o r po tent ia l supply with respect t o meeting the Kenyan 
requirements should subst i tut ion be f u l l y a f f e c t e d . 
In a nutshel l the answer i s , tha t , although the capab i l i t i e s 
of the current sources of coa l supply to Kenya appear subject t o a 
number of constra ints , with the ex i s t ing basic condit ions and re la ted 
internat iona l supply po t en t i a l s , on one hand, and the Kenyan market 
pos i t i on , on the other hand, th is market would be capable o f d i v e r s i f y i n g 
the supply sources not only to meet her coal requirements but a l so t o 
ensure a considerable degree of supply secur i t y . 
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